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IMPORTANT TOOLS AT 


YOUR COMMAND 


...each effective against 


a specitic seizure type 


TRIDIONE® 


(TRIMETHADIONE, ABBOTT) 
an agent of choice in the petit mal triad 


First successful synthetic anticonvulsant—now an 
agent of choice—for symptomatic control of petit 
mal, myoclonic and akinetic seizures. 


PARADIONE® 


(PARAMETHADIONE, ABBOTT) 
homologue to Tridione 


An alternative preparation which is often effec- 
tive in cases refractory to Tridione therapy. Espe- 
cially for treatment of the petit mal triad. 


Send for literature to Abbott Laboratories, North Chicago, Illinois 


(PHENACEMIDE, ABBOTT) 
often successful where other therapy fails 


A potent anticonvulsant to be used with discretion 
for psychomotor epilepsy, grand mal, petit mal 
and mixed seizures. Has succeeded when other 
therapy has failed. 


GEMONIL® 


(METHARBITAL, ABBOTT) 
a drug of low toxicity 


The newest of Abbott’s anticonvulsant drugs. For 
grand mal, petit mal, myoclonic and mixed sei- 
zures. Effective in disorders symptomatic of or- 


ganic brain damage. 


OR 
} 
PHENURONE® 


j adjusted to the individual. Personal communication. 


Lift the depressed patient up to normal 


without fear of overstimulation . . . 


A HAPPY MEDIUM 
IN PSYCHOMOTOR 


with new 


STIMULATION 


e Boosts the spirits, relieves physical fatigue 
and mental depression ... yet has no appreciable 
effect on blood pressure, pulse rate or appetite. 


Ritalin is a mild, safer central-nervous-system stimulant 
which gently improves mood, relieves psychogenic fatigue 
“without let-down or jitters . . .”! and counteracts over- 
sedation caused by barbiturates, chlorpromazine, rauwolfia, 


and antihistamines. 
/ Ritalin is “a more effective and less over-reactive drug * 
/ than amphetamine or its derivatives.”? It does not produce 


the “palpitation, nervousness, jitteriness, or undue pressure 
} in the chest area ...so frequently mentioned by patients on 


[dextro-amphetamine sulfate].’% 
| Dosage: 5 to 20 mg. b.i.d. or t.i.d., References: 1. Pocock, D. G.: 


2. Harding, C. W.: Personal 

ng, C. W.: 

communication. 3. Hollander, 
W. M.: Personal communi- 


hydrochloride CIBA) cation 
: can Supplied: Tablets, 5 mg. 


(yellow) and 10 mg. (blue); 
bottles of 100, 500 and 1000. 
Tablets, 20 mg. (peach- 
colored); bottles of 100 
and 1000. 
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Versatile, moderately long-acting hypnotic 


@ produces controlled hypnosis for psychiatric evalu- 
ation 


@ restores normal sleep cycle in acute excitement 

@ prevents convulsions during shock therapy 

® provides prompt and prolonged narcosis in psychiat- 
ric patients 

@ aids in differential diagnosis between functional and 
organic disease 


Available in: Pulvules 1 grain 3 grains 
Ampoules 1 grain 1 7/8 grains 
3 3/4 grains 7 1/2 grains 
15 1/2 grains 


2A 


ELI LILLY AND COMPANY e INDIANAPOLIS 6, INDIANA, U.S.A. 


620007 


OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF NEUROLOGY 


OFFICERS 


Wa O. KLINGMAN, M.D., President 
Francis M. Forster, M.D., President-Elect 
Aucustus S. Rosg, M.p., Vice-President 
Tuomas W. FarMER, M.D., Secretary 


Josern L. WHELAN, M.D., Treasurer 


BOARD OF EDITORS 


Editor-in-Chief: Russeti N. DeJonc, m.p., Ann Arbor, Michigan 
Associate Editor: Manet G. MASTEN, M.D., Miami, Florida 

Editorial Board: Pearce m.v., Washington, D. C. 
Francis M. Forster, M.D., Washington, D. C. 
Rovanp P. Mackay, M.p., Chicago, Illinois 
H. Houston Merritt, New York, New York 
E. P. RicHarpson, JR., M.D., Boston, Massachusetts 
Ricuarp B. Ricuter, M.v., Chicago, Illinois 
J. Preston Ross, M.p., Montreal, Canada 
Aucustus S. Rose, M.p., Los Angeles, California 
ALPHONSE R. VONDERAHE, M.D., Cincinnati, Ohio 
A. Eart WALKER, M.D., Baltimore, Maryland 


RosBerT WARTENBERG, M.D., San Francisco, California 


Paut I. YAKOVLEV, M.D., Boston, Massachusetts 


NEUROLOGY is published monthly at 84 South Tenth Street, Mi polis 3, Mi ta, by 
Lancet Pusiications, INcorRPoRATED. Subscription rate: $12.00 a year, $1.00 a copy; out- 
side the United States $13.00 a year, $1.10 a copy. Entered as second class matter at the 


postoffice at Minneapolis, January 23, 1951. 


8A 


Number 3 
| 
|_| 


STRIKING RESULTS OBTAINED WITH 
“MYSOLINE’ IN GRAND MAL SEIZURES 
AND PSYCHOMOTOR ATTACKS. 


Composite results of 20 clinical studies* show that “Mysoline” employed alone 
or in combination with other anticonvulsants is highly effective in controlling 
epileptic seizures. 


In patients previously untreated ‘“Mysoline” employed alone produced com- 
plete control of grand mal seizures in 172 of a total of 214 patients (80 per cent) ; 
psychomotor attacks were brought under control in 19 of 29 (65 per cent). 


In patients refractory to other anticonvulsants “Mysoline” produced marked 
improvement to complete control of grand mal seizures in 428 of 613 patients 
(nearly 70 per cent). In the group with psychomotor attacks a similar response 
was obtained in 75 of 130 patients (over 57 per cent). “Mysoline” was added to 
current medication and in some cases this was replaced by “Mysoline” alone. 


“Mysoline” is singularly free from serious toxic effects. 


Side effects when they occur are usually mild and transient tending to disappear 
as therapy is continued or dosage is adjusted. Supplied in 0.25 Gm. tablets (scored) 
— bottles of 100 and 1,000. 


*References will be supplied on request. 


“MYSOLINE. 


Brand of Primidone 


IN EPILEPSY 


Ayerst Laboratories +» New York, N.Y. + Montreal, Canada or 


Ayerst Laboratories make ‘“Mysoline” available in the United States by arrangement with Imperial Chemical 
(Pharmaceuticals) Limited. <558 
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INFORMATION 
FOR Authors 


Nevrotocy, the official publication of the 
American Academy of Neurology, has been in- 
stituted to provide a medium for prompt pub- 
lication of articles dealing with neurology and 
its cognate fields and to stimulate individual 
investigation in these various fields. 

Manuscripts of papers read at meetings of 
the Academy must be filed with the secretary 
at the time of the meeting, and will be pub- 
lished if acceptable to the editorial board. They 
are the property of the Academy, and authors 
who wish to publish them elsewhere must first 
request release. 

Manuscripts submitted for publication (other 
than those read at meetings of the Academy) 
should be sent to Dr. Russell N. DeJong, Uni- 
versity Hospital, Ann Arbor, Michigan. Books 
for review and business correspondence should 
be addressed to Neurotocy, 84 South Tenth 
Street, Minneapolis 3, Minnesota. News items 
related to the American Academy of Neurolo 
or to the field of neurology in general are to be 
sent to Dr. Pearce Bailey, 4725 Sedgwick, 
N.W., Washington 16, D.C. 

Manuscripts are accepted for publication on 
condition that they are contributed solely to 
Nevuro.ocy. They must be typewritten, double 
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spaced, and only the original copy should be 
submitted. Illustrations should drawn in 
India ink on white paper with clear lettering. 
Photographs should be glossy prints. Tables 
should be typed on separate sheets. The title 
of the article, name of author, and number of 
figure should be placed on the back of every 
illustration, and the top should be designated. 
ae for figures should be typed and are not 
to be attached to the illustrations. If the num- 
ber of illustrations or tables is excessive, the 
author will be asked to defray a part of the cost. 

References should be designated in the text 
by superior number, and should be listed at the 
end of the article in numerical sequence. They 
should be typed in the following manner: 

Journal reference: 1. FRANKLIN, C. R., and 
Brickner, R. M.: Vasospasm associated with 
multiple sclerosis. Arch. Neurol. & Psychiat. 
58:125, 1947. 

Textbook reference: 2. Wecusier, I. S.: 
A Textbook of Clinical Neurology, ed. 3. Phila- 
delphia, W. B. Saunders Company, 1935, pp. 
194-199. 

Abbreviations should follow the style of the 
Quarterly Cumulative Index Medicus. 

Galley proofs will be sent to authors for 
prompt correction. There will be no charge 
for corrections unless excessive alterations are 
made. A schedule of charges for reprints will 
accompany the galley oni 


Upjohn 


Relax 


the nervous, 
tense, 


emotionally unstable: 


Re e id 
ty, r p Ol (Pure crystalline alkaloid) 


Each tablet contains: 

0.1 mg. 
or 0.25 mg. 
or 1.0 mg. 
or 4.0 mg. 

The elixir contains: 

Reserpine .......... 0.25 mg. 

per 5 cc. teaspoonful 
Supplied: 


Scored tablets 
0.1 and 0.25 mg. in bottles of 
100 and 500 
1.0 and 4.0 mg. in bottles of 100 


Elixir in pint bottles 


The Upjohn Company, Kalamazoo, Michigan 
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a new substance 


for spastic neurological 


disorders 


Synthesized and characterized by McNeil Laboratories, ” 
. FLextn is the first skeletal muscle relaxant truly effective 
is by mouth. It is not a mephenesin derivative, curare-type 
drug or “tranquilizing” agent. FLexin curbs voluntary 
a muscle spasm and hypertonicity by depressing spinal and 
subcortical polysynaptic transmission. 

Cerebral Palsy Outstanding benefits have been 
noted. “Excellent” to “good” results—definite reduction 
ss of excessive muscle tone—have been reported in over 65 
a per cent. of the patients studied. 


Other Disorders Encouraging results haye been 


reported in a significant number of patients with multiple 


sclerosis, cerebrovascular lesions, spinal spasticity and 
Parkinsonism. Firexin is also of value in’such musculo- 
skeletal disorders as low back syndromes, fibrositis, 
strains, sprains, osteoarthritis and non-inflammatory 


rheumatic disorders. 


Dosage: Aduits—1 to 2 tablets three or four times a day with 
food or immediately after meals. Children—1 tablet two to four 
times a day. 


Supplied: Yellow, scored tablets (250 mg.), bottles of 50. 


Titesive: Spasmolysis of voluntary muscle without interference with normal function. 
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PARKINSONISM 


Smoother activity 


and 


brighter expression 


w reduces rigidity and tremor. 


w seldom causes dryness of the mouth, 
blurring of vision or excitation. 


**KEMADRIN’ brand Procyclidine Hydrochloride 
Tablet of 5 mg., scored. Bottles of 100 and 1,000. 


Literature available on request. 


BURROUGHS WELLCOME & CO. (U.S. A.) INC., Tuckahoe, N.Y. 
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FOR EQUANIMITY... 


MEPROBAMATE (2-methyl-2-n-propyl-1,3-propanediol dicarbamate) 


NEW ANTI-ANXIETY FACTOR 


with muscle-relaxing properties 
relieves tension 


Usual dosage: 1 tablet, t.i.d. 
Supplied: Tablets, 400 mg., bottles of 50 


TRADEMARK LICENSED UNDER U.S. PATENT NO. 2,724,720 


NEW 


GRASS 
MODEL IV 


SIXTEEN CHANNEL 
ELECTROENCEPHALOGRAPH 
@ Same accuracy, dependability and operating convenience which have 
made Model Ill internationally famous. 


© For applications in clinical and research Electroencephalography and 
Electrocorticography requiring up to sixteen channels. 


@ Can be supplied with any number of channels when eventual expan- 
sion to more than eight is contemplated. 


@ Up to 36-point electrode selection available. 


© Model IV has the same dimensions as Model Ill except for an increase 
in depth of four inches. 


© Model IV does not replace or make obsolete Model Ill, which is pro- 
duced for applications requiring a maximum of eight channels. 


GRASS INSTRUMENT COMPANY 
101 OLD COLONY AVENUE - QUINCY, MASS. 


INSTRUMENT MAKERS TO THE MEDICAL PROFESS!ION SINCE 
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“CLEAN, COOPERATIVE, AND COMMUNICATIVE” 


Under the influence of Serpasil, patients who 
had been destructive, resistant, hostile, with- 
drawn, untidy, or troubled with hallucina- 
tions became, in a short period of time, 
“clean, cooperative, and communicative per- 
sons.””? 


Serpasil has been shown to be effective even in 
violently disturbed psychotics if sufficiently 
high dosage is used. After 6 to 8 weeks 
of Serpasil therapy in 127 chronic schizo- 
phrenics “the result was frequently astound- 
ing, even to psychiatrists of long clinical 
experience.””! 


In similar studies, the worst behavior prob- 
lems in the hospital showed improvement, 
chiefly “. . .a reduction of motor activity, 
of tension, of hostility, and aggressiveness.” 
Many reports have indicated that Serpasil 


serpasil 


(reserpine CIBA) 


in high dosage for 
psychiatric patients 


SUMMIT, N.J. 
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may be substituted for electro- or insulin 
shock and that it sharply reduces destruc- 
tion and assaults in the violent back wards. 


Adequate trial is essential—a minimum of 3 
months, beginning with “parenteral doses of 
at least 5 mg. of reserpine and continued 
daily doses of 2 to 8 mg. orally.’ “The oc- 
currence of the turbulent phase (with exag- 
geration of symptoms) is not an indication 
for discontinuing treatment.’ 

1. Hollister, L. E., Krieger, G. E., Kringel, A., and Roberts, 
R. H.: Ann. New York Acad. Sc. 61:92 (April 15) 1955. 
2. Hoffman, J. L., and Konchegul, L.: Ann. New York 
Acad. Sc. 61:144 (April 15) 1955. 3. Kline, N. S., and Stan- 
ley, A. M.: Ann. New York Acad. Sc. 61:85 ( April 15) 1955. 


Parenteral Solution, 2-ml. ampuls, 2.5 mg. Serpasil 
per ml. Tablets, 4.0 mg. (scored), 2.0 mg. (scored), 
1.0 mg. (scored), 0.25 mg. (scored) and 0.1 mg. Elizir, 
1.0 mg. and 0.2 mg. Serpasil per 4-ml. teaspoon. 
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REVIEW COURSES IN 
BASIC and CLINICAL NEUROLOGY 


APRIL 23, 24, 25, 1956 


Preceding the 


1956 AMERICAN ACADEMY OF NEUROLOGY MEETING 
Jefferson Hotel, St. Louis, Missouri 


NEUROPATHOLOGY—April 23, 1956. Dr. Fae Y. Tichy. Fees: Juniors: $15.00; 
Fellows, Actives, and Associates: $20.00; Non-members: $30.00. Deposit on slide 
box: $25.00. 


INFECTIOUS DISEASES IN NEUROLOGY—April 23, 1956. Dr. Robert A. 
Utterback. Fees: Juniors: $10.00; Fellows, Actives, and Associates: $15.00; Non- 
members: $20.00. 


NEUROPHYSIOLOGY—April 23 and 24, 1956. Dr. James L. O’Leary. Fees: 
Juniors: $10.00; Fellows, Actives, and Associates: $15.00; Non-members: $20.00. 


CLINICAL ELECTROENCEPHALOGRAPHY AND ELECTROMYOGRAPHY — 
April 24, 1956. Dr. Dewey K. Ziegler. Fees: Juniors: $10.00; Fellows, Actives, and 
Associates: $15.00; Non-members: $20.00. 


CONVULSIVE DISORDERS—April 24, 1956. Dr. Dave B. Ruskin. Fees: Juniors: 
$10.00; Fellows, Actives and Associates: $15.00; Non-members: $20.00. 


NEUROLOGIC DISORDERS OF INFANCY AND CHILDHOOD—April 24, 
1956. Dr. J. Preston Robb. Fees: Juniors: $10.00; Fellows, Actives, and Associates: 
$15.00; Non-members: $20.00. 


NEUROCHEMISTRY—April 25, 1956. Dr. Maynard M. Cohen. Fees: Juniors: 
$10.00; Fellows, Actives, and Associates: $15.00; Non-members: $20.00. 


CURRENT ADVANCES IN NEUROLOGY—April 25, 1956. Dr. Joe R. Brown. 
Fees: Juniors: $10.00; Fellows, Actives, and Associates: $15.00; Non-members: $20.00. 


INJURIES TO THE NERVOUS SYSTEM—April 25, 1956. Dr. Gilbert H. Glaser. 
Fees: Juniors: $10.00; Fellows, Actives, and Associates: $15.00; Non-members: $20.00. 


ENROLLMENT FOR ALL COURSES IS LIMITED 
Priority will be determined by date of application 


Outline of each course, application and further information may be 


obtained from 


Mrs. J. C. McKinley, Executive Secretary 
3501 East 54th St., Minneapolis 17, Minn. 
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for the pain and disability of HERPES ZOSTER 


published studies* show: 


Improvement is “almost immediate,” with 

“good to excellent results” in four out of five patients, and 

no postherpetic neuralgia in any patient who responded favorably. 
Protamide is a sterile colloidal solution prepared 

from animal gastric mucosa . . . denatured to 

eliminate protein reaction . . . completely safe and 

virtually painless by intramuscular injection. 


Clinical data on request. 


ue PROTAMIDE ‘feet 


in herpes zoster and post-infection neuritis 


*Combes, F. C. & Canizares, 
O.: New York St. J. Med. 
52:706, 1952; —, 

C.: 


U. S. Arme 
Forces M. J. 1: 1045 1950. 
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PROTAM DE’ 
(SHERMAN ) 


THORAZINE* 


helps to keep more patients out of mental hospitals 


With ‘Thorazine’ “more patients will be released after shorter periods 
of hospitalization and fewer patients will require re-hospitalization. 
More patients can be treated in the community, at clinics or in the 


psychiatrist’s office without being hospitalized aan. 


‘Thorazine’ is available as the hydrochloride in ampuls, tablets and syrup; and as the base in suppositories. 


For information write: Smith, Kline & French Laboratories, 1530 Spring Garden Street, Phila.1 


1. Hoffman, J.L.: in Chlorpromazine and Mental Health, Philadelphia, Lea & Febiger, 1955. 


*T.M. Reg. ULS. Pat. Off. for chlorpromazine, 5.K.F 
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Intracranial Tuberculomas 


A Review of Clinical Features and Treatment 


William A. Sibley, M.D. and Joseph L. O’Brien, M.D. 


TUBERCLES and small tuberculomas with- 
in the substance of the brain are rela- 
tively common; indeed, the observations 
of Rich and McCordock! would indi- 
cate that they are the source from which 
the infection is disseminated in the vast 
majority of cases of tuberculous menin- 
gitis. On the other hand, tuberculomas 
of sufficient size to produce the symp- 
toms and signs of an intracranial tumor 
are rare in the United States. In Cush- 
ing’s series the incidence of tuberculo- 
mas among intracranial tumors was 1.6 
per cent.? However, reports from Chile 
and India indicate that tuberculomas 
still represent 15.9 per cent and 20 per 
cent, respectively, of intracranial tumors 
in those countries.*+4 

Regarded pessimistically by most neu- 
rosurgeons prior to the antibiotic era 
because of the high incidence of tuber- 
culous meningitis following resection, 


tuberculomas can now be treated with 
greater success. Postoperative survivals 
of considerable duration have been re- 
ported with increasing frequency in re- 
cent years. Postoperative drug therapy 
has varied widely in recorded cases, es- 
pecially with regard to dosage, method 
of administration, and duration of ther- 
apy. Decision as to duration of therapy 
is especially difficult, because autopsy 
statistics indicate that about 75 per cent 
of the untreated cases not succumbing 
to increased intracranial pressure even- 
tually die of tuberculous meningitis.5.* 
A review of the clinical and pathologic 
records at the Columbia-Presbyterian 
Medical Center from 1933 to 1955 re- 
veals that 18 patients have had _histo- 
logically verified tuberculomas of the 
brain with symptoms and signs of intra- 
cranial tumor during life. Small asymp- 
tomatic lesions discovered incidentally 


From the Neurological Institute of Presbyterian Hospital, New York City. 
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at autopsy or in association with tuber- 
culous meningitis were excluded from 
this study. These 18 cases comprise ap- 
proximately 0.7 per cent of the brain tu- 
mors studied at the Neurological Insti- 
tute during this period. An analysis of 
the clinical features in the 18 cases 
showed certain similarities and some in- 
teresting differences from previously re- 
ported series. Fifteen of these patients 
had a partial or gross total resection of 
the tuberculoma and eight received anti- 
tuberculous drug therapy in the postop- 
erative period. In an effort to determine 
the best method of management of these 
lesions, we have reviewed the postopera- 
tive treatment and results in 94 resected 
tuberculomas reported in the literature 
since 1947, making a total of 102 cases 
treated with antibiotics. 


PATHOLOGIC FEATURES 


The tumor is solitary in about 66 per 
cent of cases;*:* in 20 per cent of cases 
there are more than two tuberculomas 
present.* The pons is the site of a tu- 
berculoma in 10 per cent of autopsied 
cases;® the remainder occur with about 
equal frequency in the cerebellum and 
in the cerebral hemispheres in both chil- 
dren and adults.®:3 Tuberculomas behav- 
ing as intracranial tumors are usually 
several centimeters in diameter. Gon- 
zalez-Revilla’ reported the weights of 
the ten tumors which he removed sur- 
gically to vary from ten to 112 gm. 

In the cerebellum almost all tumors 
are in contact with the pia due to the 
depth of the interfolial sulci and fissures, 
and infection is usually present beyond 
the gross confines of the tumor;® these 
two facts account for the virtual impos- 
sibility of total removal of cerebellar tu- 
berculomas and explain why almost all 
of the successful removals without en- 
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suing meningitis in the pre-antibiotic 
era were in cases of tuberculoma of the 
cerebral hemispheres. 

In the cerebral hemispheres the tu- 
mors are usually deep and are said to 
be in contact with the surface of the 
brain in only about 20 per cent of cases.® 
Garland and Armitage® found the tuber- 
culoma to be adherent to the dura in 
only 13 of 89 autopsied cases, but they 
seldom, if ever, arise from the dura.® 
Localized tuberculomas of the arach- 
noid, secondarily attached to the dura, 
occur uncommonly and may bear a gross 
resemblance to meningiomas.® 

In the present series of 18 cases there 
were three instances of cerebellar tuber- 
culoma, the remainder lying within the 
substance of the cerebral hemispheres; 
there was no site predilection in the lat- 
ter location, anterior and posterior por- 
tions of the hemisphere being involved 
with about equal frequency (table 1). 
In the six autopsied cases of this group, 
all lesions were solitary with the excep- 
tion of those occurring in cases 8 and 10 
(table 1). 

Histologically, the typical tuberculous 
granulation tissue is usually accompa- 
nied by varying degrees of caseation 
necrosis, especially near the center of the 
tumor. Calcification, when it occurs, is 
usually present in a concentric ring at 
the margins of the caseous central por- 
tion of the tumor.'? Buchstein and Ad- 
son® found tubercle bacilli in appropri- 
ately stained sections of the lesion in all 
of 12 cases, but apparently only three of 
these were surgical specimens. Most 
authors do not record the frequency 
with which they are able to find tubercle 
bacilli in their surgical material, the only 
way of making an absolute differentia- 
tion from other granulomas, and we have 
been unable to find data on this point in 
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INTRACRANIAL TUBERCULOMAS 159 
TABLE 1 
CLINICAL DATA IN 18 CASES OF INTRACRANIAL TUBERCULOMA 
Duration of 
Case Year Age Symptoms Major Symptoms Location of Lesion Proved by 
: 1 1933 21 2 mo. Headache, vomiting, Left temporo-occipital § Autopsy 
) right-sided seizures 
‘ 2 1936 12 9 mo. Headache, vomiting Left cerebellum Surgery 
‘ 3 1937 31 1 yr. Right hemiparesis, Left frontoparietal Surgery 
Right-sided seizures 
s 4 1937 65 2 yr. Headache, vertigo Left cerebellum Surgery 
5 1940 16 10 yr. Headache, Right parieto-occipital Surgery and autopsy 
1 left-sided seizures 
y 6 1941 30 29 mo Headache, Right occipital Surgery 
> generalized seizures 
7 1942 40 1 yr. Left hemiparesis Right frontoparietal Surgery 
. 8 1943 21 1l mo Headache, Left frontal and Surgery and autopsy 
generalized seizures left cerebellum 
? 9 1945 48 3 mo. Headache, vomiting Right temporal and Autopsy 
S right cerebellum 
10 1945 65 4 mo. Headache, vomiting, Right frontal, pons, Autopsy 
ataxia right temporal, 
> left cerebellum 
ll 1947 55 1 yr. Right-sided seizures Left frontotemporal Surgery and autopsy 
“ 12 1948 46 1 mo Headache, Left parietal Surgery 
2 right-sided seizures 
; 13 1951 47 3 wk. Right hemiparesis Left frontoparietal Surgery 
? 14 1953 23 9 mo. Headache, Right temporoparietal Surgery 
bs generalized seizures 
15 1954 35 10 yr. Right hemiparesis, Left frontoparietal Surgery 
right-sided seizures 
16 1954 39 7 mo. Left-sided seizures, Right parietal Surgery 
ataxia 
. 17 1955 21 4 mo. Headache, Left parietal Surgery 
generalized seizures 
? 18 1955 49 8 mo. Left-sided seizures Left parieto-occipital Surgery 
) the literature. It is evident, however. series the diagnosis, although less cer- 
that specific identification of acid-fast tain, remains highly probable, supported 
s bacilli may be quite difficult or impos- by a typical histologic appearance with 
- sible at times; for example, in two of our _caseous necrosis, by failure to find other 
n cases the organism could not be found _ possible etiologic agents such as fungi, 
e in the surgical slides, but the tubercu- by negative spinal fluid serologic tests 
s lous nature of the lesion was later proved for syphilis in all cases, and by a strongly 
t at autopsy. In four cases acid-fast bacilli positive family history of tuberculosis in 
- were found in the surgical specimens. one patient. 
- Proof of the tuberculous nature of the While autopsy data indicate that 
- granulomas was available in all of the about 75 per cent of patients with in- 
l autopsied nonoperated cases. Of the re- tracranial tuberculomas die of tubercu- 
f maining cases, lymph node biopsy intwo lous meningitis and most of the remain- 
t showed tuberculosis by guinea pig inoc- der die of pulmonary or generalized 
V ulation, one patient was later treated at tuberculosis,®* the true frequency of 
C another hospital for tuberculosis and spontaneous healing, with or without cal- 
died, and one patient had pulmonary tu- ification, remains unknown. Gowers" 
- berculosis; thus in these four cases the estimated that this was not an uncom- 
C tuberculous etiology seemed virtually mon occurrence, but more recent au- 
n certain. In the other five cases in this thors, on the basis of statistics indicat- 
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ing the rarity of calcification in con- 
firmed tuberculomas and on the basis 
of reported cases in the literature, have 
suggested that spontaneous healing is 
distinctly exceptional.*"° The actual in- 
cidence of healed tuberculoma of the 
brain is not likely to be forthcoming, 
since such lesions tend to be asympto- 
matic during life, except possibly for 
seizures; at autopsy they may resist both 
bacteriologic and histologic proof of 
their former identity..° The following 
case, almost certainly representing a 
spontaneously healed tuberculoma, was 
not included in the present series of 
18 cases: 

A 48 year old white male was admitted to 
the Presbyterian Hospital in 1925 because of 
two months of severe headaches, with severe 
drowsiness for three days prior to admission. 
Investigation at that time disclosed only pul- 
monary tuberculosis, and he was discharged to 
a sanitarium. He was readmitted in 1932 be- 
cause of generalized seizures for five hours 
prior to admission. Examination in the post- 
ictal state revealed only confusion and jargon 
aphasia which cleared slowly over a period of 
hours. He was then fairly well for four years, 
when he again began to have generalized seiz- 
ures with a focal onset in the right arm; these 
occurred frequently for one month prior to his 
final admission. Examination now showed slight 
weakness of the right upper extremity and a 
right Babinski sign. He died following multiple 
seizures. 

Autopsy disclosed bilateral pulmonary tuber- 
culosis with cavitation. Section of the cerebrum 
showed a small fibrous nodule containing cal- 
cium in the left inferior temporal gyrus; there 
was no histologic hint of its former nature, and 
the rest of the brain showed no unusual fea- 
tures. 


CLINICAL MANIFESTATIONS 


Age incidence. The age distribution 
in the present series (table 1) was strik- 
ingly different from that usually report- 
ed in intracranial tuberculomas. The 
youngest patient was 12 years of age 
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and the oldest 65 years. In the autopsied 
cases of Garland and Armitage, over 
50 per cent of the patients were under 
10 years of age; 56 of 97 patients with 
intracranial tuberculoma presenting as 
tumors in Chile were under 20 years of 
age according to Asenjo and co-workers,* 
and half of Gonzalez’ patients were chil- 
dren under 14 years. 

The fact that only two of our cases 
were under the age of 20 is probably 
simply a reflection of the strikingly de- 
creased frequency of tuberculosis in chil- 
dren in the United States in recent years. 

Race. Ten of the 18 cases occurred in 
Negroes, reflecting the well known su- 
sceptibility of this race to tuberculosis. 
In South America it is apparently the 
aborigines, many recently urbanized, 
who show the same increased frequency 
of tuberculosis.* 

Duration of symptoms. In 14 cases the 
first symptom attributable to the tumor 
was of less than one year’s duration, but 
in only three cases was duration of 
symptomatology less than three months. 
Two cases had had difficulty for two to 
four years, and in two cases focal seiz- 
ures had their onset ten years prior to 
admission. 

Symptoms and signs. Fever was pres- 
ent preoperatively in only one case in 
the present series. Seizures and evidence 
of increased intracranial pressure were 
the usual clinical manifestations in the 
majority of cases. 

Thirteen of our 16 patients with supra- 
tentorial tuberculomas had convulsions 
(81 per cent), and in eight of these the 
seizures were focal motor in onset (table 
1). Ten of the 18 cases had papilledema. 
Asenjo and co-workers emphasized the 
fact that most of these patients present 
a syndrome of intracranial hypertension.* 
Papilledema was present in 82 of their 
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97 cases; these authors did not comment 
on the incidence of seizures in their pa- 
tients, however. 

Focal neurologic signs, of course, de- 
pend upon the location of the lesion and 
are not different from those produced 
by other intracranial mass lesions. 

Extracranial tuberculosis. Nine (50 per 
cent) of the patients had negative chest 
roentgenograms, and five had roentgen 
evidence of pulmonary parenchymal tu- 
berculosis, felt to be inactive in three. 
In another three patients, chest films 
showed only pleural thickening, and in 
one there was only widening of the me- 
diastinal shadow. 

Only 12 of the 70 patients (17 per 
cent) with tuberculomas in South Amer- 
ica had normal chest roentgenograms.* 

Laboratory findings. General blood 
and urine studies usually showed no sig- 
nificant abnormalities. Lumbar puncture 
was performed preoperatively in eight 
cases. Cell counts were normal in six of 
these, the other two showing a mild 
lymphocytic pleocytosis, with absence of 
meningitis. The spinal fluid sugar con- 
tent was determined in only three in- 
stances and was normal in all three. 
Spinal fluid protein levels were elevated 
in seven cases, and were more than 100 
mg. per 100 cc. in three. Thus cerebro- 
spinal fluid findings were not dissimilar 
to those in other types of intracranial 
tumor. 

Roentgenographic examination of the 
skull showed no specific diagnostic fea- 
tures. In 11 of the 18 patients skull films 
were normal; in five there was roentgen 
evidence of increased intracranial pres- 
sure; in one instance there was a shift 
of a calcified pineal gland. One case 
showed an enlarged sella turcica, earlier 
proved due to a coincident chromophobe 
adenoma of the pituitary. None of the 


tuberculomas showed roentgen evidence 
of calcification. Calcification in an in- 
tracranial tuberculoma is rare, occurring 
in from 1.3 per cent* to 2.5 per cent® 
of reported cases. When it occurs it is 
evidence of partial or complete heal- 
ing.’* The roentgen features of calcified 
intracranial tuberculomas have been re- 
viewed in some detail by Weinberger 
and Grant.!* 

Diagnosis. It is evident from the fore- 
going that intracranial tuberculomas can- 
not be distinguished from other tumors 
prior to surgery or autopsy. The true 
nature of the tumor was diagnosed be- 
fore operation in only one of the cases 
in the present series. 


TREATMENT 


Before Streptomycin 


A survey of the literature by Van Wa- 
genen'* in 1927 revealed that, prior to 
that time, not more than 50 attempts at 
surgical removal of intracranial tubercu- 
lomas had been made. Permanent recov- 
eries were rare and, with few exceptions, 
these occurred after the removal of a 
lesion from the cerebral hemisphere of 
an adult patient. Van Wagenen reported 
six more tuberculoma excisions; of these 
five were in cases of cerebellar tubercu- 
loma and all died, usually within a 
three-month period, with a recurrence 
of symptoms accompanied by tubercu- 
lous meningitis. In 1937 Buchstein and 
Adson® were able to find only one case 
of survival after removal of a cerebellar 
tuberculoma. However, they collected 
21 cases of complete surgical extirpation 
of cerebral tuberculomas, 15 surviving, 
with periods of observation up to nine 
years. Of the seven cases in our series 
subjected to excision prior to the use of 
streptomycin, there were three postop- 
erative deaths from meningitis (cases 4. 
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5, 8, table 1) and one operative death 
(case 7); one died a year later of un- 
known cause (case 2); and two are still 
alive 18 years and 14 years after opera- 
tion (cases 3 and 6, table 1). 

It would appear, therefore, that the 
outlook following removal of cerebellar 
tuberculomas was virtually hopeless prior 
to antibiotics, while that following ex- 
tirpation of a cerebral lesion was only 
slightly better. Because of the almost 
uniformly poor results of excision prior 
to the availability of specific drug thera- 
py, many authors questioned the pro- 
priety of extirpation. For example, Cush- 
ing,” Van Wagenen,"* and Horrax"® rec- 
ommended that only decompressive pro- 
cedures be done when the nature of 
the lesion was discovered. Dandy’ and 
Dott and Levin,'? on the other hand, 
still favored total extirpation of tuber- 
culomas. It would seem, however, that 
most surgeons followed the more con- 
servative approach as demonstrated by 
Asenjo,'* who did decompressions in 77 


NEUROLOGY 


of 88 cases operated prior to streptomycin. 
Surgery Combined with 
Antibiotic Therapy 

With the appearance of streptomycin 
the results of attempts at extirpation of 
tuberculomas have greatly improved. 
We have made a survey of 102 cases, 
including eight of our own series, in 
which resection was combined with the 
use of antituberculous drugs. In the 102 
cases there were 23 deaths, but only five 
of these fatalities were attributed to 
meningitis, although seven patients de- 
veloped this complication in the postop- 
erative period. The majority of deaths 
occurred as a result of the operation 
itself (table 2). Even with the short 
follow-up periods in some of these cases, 
it would seem that there has been a 
marked drop in the mortality rate from 
a figure which hovered close to 100 per 
cent, especially in cerebellar lesions, to 
a point where excision combined with 
the use of proper antibiotics is the treat- 
ment of choice. 


TABLE 2 
END RESULTS IN 102 INTRACRANIAL TUBERCULOMAS TREATED BY SURGICAL EXCISION 
AND ANTIBIOTIC THERAPY 


Streptomycin Cause of Location of 
Author Treatment Follow-up Cases Survivors Deaths Death Tumors 
Herman and I.M. and LT. 5-7 mo. 3 3 2 supratentorial, 
Garvey, 1947” 1 infratentorial 
Bernstein I.M. and LT. 12 mo. 2 2 _— _ 1 supratentorial, 
et al., 19502 1 infratentorial 
Ivey et al., LM. and LT. 17 mo. 1 1 _ _ 1 infratentorial 
1950 
Popov, 195174 I.M. and LT. 4 4 — 4 infratentorial 
Tinsley and IM. _ 4 2 2 1 meningitis, 1 infratentorial, 
McCoy, 19527° 1 operative 3 supratentorial 
Obrador et al., I.M. and LT. To 18 mo. 15 12 3 1 general TB., 10 infratentorial 
19507 2 operative 5 supratentorial 
Chandy and LM. 1-18 mo. 5 4 1 meningitis 2 supratentorial, 
Isaiah, 1952 ( bellar ) 3 inf ial 
Gonzalez-Revilla, I.M. 12-36 mo 10 7 3 2 meningitis, 6 supratentorial, 
19527 1 another 4 infratentorial 
tuberculoma 
Descuns et al., 1I.M. and L.T. _ 28 15 13 1 meningitis — 
12 operative 
Asenjo et al., IM. 3 yr. 22 21 1 _ —_ 
19558 (Isoniazid in 4) 
Present series I.M. (Isoniazid 3-48 mo. 8 8 _ _— 8 supratentorial 
1955 and PAS in 6) 
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TABLE 3 
POSTOPERATIVE TREATMENT REGIMENS IN 22 ADEQUATELY DOCUMENTED INTRACRANIAL 
TUBERCULOMAS NOT DEVELOPING MENINGITIS 
Postoperative Follow-up 
Author Antibiotic Therapy Cases Time Location 
Obrador et al., 19507 Streptomycin: 1.0 gm. I.M. q.d. for 43-78 5 12-18 mo. 4 infratentorial; 
days; 0.05-.1 gm. LT. for 28 days q.d.; 1 supratentorial 
then q.o.d. from 28th to 72nd day. 
Asenjo et al., 19513 Streptomycin: 1.0 gm. I.M. q.d. for 4 36 mo. 2 infratentorial; 
80-100 days. 2 supratentorial 
Gonzalez-Revilla, 1952* Dihydrostreptomycin: 1.0 gm. I.M. q.d. for 7 12-36 mo. 4 supratentorial; 
30 days, then 0.5 gm. I.M. q.d. for 42 days. 3 infratentorial 
Bernstein et al., 1950% Streptomycin: 1.0 gm. I.M. q.d. for 90 days; 1 12 mo. 1 infratentoriai 
0.05 gm. LT. q.d. for 14 days. 
Present series Streptomycin: 2.0 gm. I.M. q.d. for 12 and 2 8 mo. 2 supratentorial 
28 days. PAS: 12.0 gm. q.d. for 30 days. 48 mo. 
Present series Streptomycin: 2.0 gm. I.M. q.d. for 30 days, 1 24 mo. 1 supratentorial 
then 1.0 gm. I.M. q.d. for 20 days. 
Present series Streptomycin: 2.0 gm. I.M. q.d. for 75 days. 1 12 mo. 1 supratentorial 
Isoniazid: 1.0 gm. q.d. for 75 days. 
Present series Streptomycin: 2.0 gm. I.M. q.d. for 15 days, 1 18 mo. 1 supratentorial 
} then 1.0 gm. LM. 3X weekly for 9 mo. 
i Isoniazid: 0.3 gm. q.d. for 9 mo. PAS: 
12.0 gm. q.d. for 9 mo. 
Total: 22 cases 10 infratentorial 


12 supratentorial 


The antibiotic regimens employed 
have varied considerably, but they all 
include streptomycin. A few of the cases 
have been treated in addition with p- 
aminosalicylic acid and isoniazid. While 
it would probably be desirable to insti- 
tute antibiotic therapy preoperatively, 
this can only be done reasonably in those 
countries where tuberculomas comprise 
a high percentage of brain tumors,’® 
since the diagnosis is rarely suspected 
before operation in other localities. 

In 22 of the successfully treated cases 
which we have reviewed, sufficient in- 
formation concerning details of post- 
operative antibiotic treatment was given 
and sufficiently adequate follow-up pe- 
riods were recorded to allow reasonable 
evaluation. These cases not developing 
meningitis are summarized in table 3. 
The treatment regimens employed in the 
seven cases developing postoperative 
meningitis are shown in table 4. 

Analysis of the 22 successfully treated 
cases shows that streptomycin in a dos- 
age of 1.0 gm. intramuscularly daily for 


60 to 90 days has been efficacious in the 
majority of instances in preventing post- 
operative meningitis. Three of the pa- 
tients in our series, however, treated 
with 2.0 gm. of streptomycin for a lesser 
period of time also avoided meningitis. 
It is likewise evident that successful re- 
sults have occurred with and without 
intrathecal streptomycin (tables 2 and 
3). 

Among the seven patients developing 
meningitis, the meningitis had its onset 
during the treatment with 1.0 gm. of 
streptomycin daily in one patient in our 
series and in one of Gonzalez’ patients 
receiving dihydrostreptomycin.’ The 
other five cases developing meningitis 
were treated either with less than 1.0 
gm. daily or for less than 60 days. 

Thus it would seem unnecessary to 
treat these patients postoperatively for 
longer than 60 to 90 days with daily 
streptomycin, especially now that isonia- 
zid is available for concurrent use. The 
optimum duration of therapy with iso- 
niazid and p-aminosalicylic acid cannot 
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TABLE 4 
REPORTED CASES DEVELOPING POSTOPERATIVE MENINGITIS 
Number of Onset of 
Author Treatment and Duration Cases Location of Lesion Meningitis 
Popov, 19517 Streptomycin: 0.9 gm. q.d. for 30-90 1 infratentorial a 
days; 0.1 gm. I.T. q.d. for 30-90 days. 
Tinsley and Streptomycin: 0.5 gm. q.d. I.M. for 1 infratentorial = 
McCoy, 1952” 42-56 days. 
Gonzalez- Dihydrostreptomycin: 1.0 gm. I.M. q.d. 1 supratentorial 29th day 
Revilla, 19527 for 30 days; then, 0.5 gm. I.M. q.d. 1 supratentorial 48th day 
for 42 days. 
Chandy and Streptomycin: 1.0 gm. I.M. for 40 1 infratentorial 60th day 
Isaiah, 1952¢ days. 
Descuns et al., Streptomycin: 1.0 gm. in surgical cav- 1 infratentorial oa 
1954 ity; then intrathecal therapy for 30 
days. 
Present series, Streptomycin: 1.0 gm. I.M. q.d. 1 supratentorial 7th day 
1955 Isoniazid: 0.6 gm. q.d. 


Total: 7 cases 4 infratentorial 


3 supratentorial 


be stated from the cases which have 
been reviewed. Lumbar puncture should 
be done at weekly intervals, at least for 
the first two to three months after op- 
eration, even in the absence of overt 
symptoms of meningitis. If clinical 
symptoms or spinal fluid evidence of 
tuberculous meningitis supervene, then, 
of course, treatment is continued for 
much longer periods, in accordance with 
the present concepts of the therapy of 
tuberculous Although 
postoperative therapy with daily strepto- 
mycin may be continued for longer pe- 
riods than three months in the absence 
of meningitis, this course appears to 
have no definite advantage on the basis 
of available data, and would enhance 
chances of drug toxicity and develop- 
ment of bacteriologic resistance. 


SUMMARY 


1. Intracranial tuberculomas behaving 
as brain tumors occur rarely in the 
United States at present, but still rep- 
resent a large proportion of intracranial 
mass lesions in many parts of the world. 

2. The clinical features of 18 cases of 
intracranial tuberculoma studied at the 
Columbia - Presbyterian Medical Center 


since 1933 were not dissimilar from those 
of other brain tumors, and diagnosis is 
therefore difficult before operation. Seiz- 
ures and increased intracranial pressure 
were present in the majority of cases. 


3. The over-all mortality rate in 102 
collected cases treated with a combina- 
tion of surgical excision and postopera- 
tive streptomycin therapy was about 22 
per cent, representing a striking im- 
provement in results since the introduc- 
tion of specific drug therapy. 

4. The development of tuberculous 
meningitis in the postoperative period 
has been prevented in almost all cases 
by daily streptomycin therapy continued 
for 60 to 90 days after operation. Treat- 
ment for longer periods of time, in the 
absence of meningitis or extracranial 
tuberculosis, probably has no definite 
advantages and certain definite disad- 
vantages. Isoniazid and para-aminosali- 
cylic acid should be used in addition to 
streptomycin, although few cases so 
treated have been reported as yet and 
the optimum duration of therapy with 
these drugs cannot be stated. 

5. Frequent spinal fluid analyses 
should be performed for several months 
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postoperatively. Evidence of meningitis 
dictates more prolonged therapy in ac- 


cordance with modern concepts of the 
treatment of that disease. 


The authors wish to acknowledge gratefully the guidance given by Dr. H. Houston Merritt. 
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Sensory Loss With Poliomyelitis 


Fred Plum, M.D. 


PAIN AND CUTANEOUS HYPERALGESIA are 
common in acute poliomyelitis, while 
loss of sensation is rare. Levaditi, Pignot, 
and Leoneano,' however, reported the 
autopsy findings on a 34 year old man 
whom they diagnosed as having polio- 
myelitis. He had died on the fourth day 
of a febrile illness with ascending pa- 
ralysis and loss of sensation in the legs. 
The anterior and posterior horns of the 
spinal cord were infiltrated with hemor- 
rhagic and inflammatory foci, and nerve 
cells were equally degenerated in both 
anterior and posterior horns. There were 
hemorrhagic foci in the cord white mat- 
ter and neuronolysis in the dorsal root 
ganglia. Inoculation of a filtrate of spinal 
cord into the abdomen of a Macacus 
sinicus monkey was not followed by dis- 
ease in the monkey, although the animal 
was later proved susceptible to polio- 
myelitis virus. Sachs? and Lloyd* re- 
ported individual patients with acute 
motor and sensory transverse myelitides 
attributed to poliomyelitis virus. Evi- 
dence for poliomyelitis in Sachs’ patient 
consisted of a single positive serum po- 
liomyelitis neutralization test, while 
Lloyd’s case was considered to be po- 
liomyelitic principally on the grounds 
that it occurred during a poliomyelitis 


epidemic. Striimpell* observed a 19 year 
old male six months after an attack of 
acute poliomyelitis. In addition to re- 
sidual atrophic paralysis of the right and 
left arms and left hip, the boy had re- 
duced sensation to pain and temperature 
below segment T; on the left and from 
T; to Ts on the right. Striimpell postu- 
lated that poliomyelitis had caused le- 
sions in the posterior gray columns re- 
sulting in this syrinx-like clinical picture. 
Wickman’ cited one case of poliomyelitis 
from his extensive series who had “dis- 
tinct diminution” of pain and tempera- 
ture sensation in the legs, the sensory 
changes persisting for over a year. He 
refers to patients with similar changes 
observed by Krause® and Miiller.? Patho- 
logic observations are lacking in all of 
these cases. Little clinical detail was 
given by Schaller* in describing a patient 
thought to have acute poliomyelitis who 
suffered “questionable” hypesthesia tran- 
siently in the thighs associated with pa- 
ralysis of both legs. Hiiuerman® de- 
scribed a 14 year old boy with a com- 
plete thoracic transverse myelitis. Be- 
cause of fever and 26 cells in the spinal 
fluid the diagnosis of poliomyelitis was 
made. The child recovered, apparently 
without residua, in three months. Bell!® 
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described the pathologic changes in a 
23 year old woman who died 21 months 
after the onset of acute poliomyelitis. 
She was reported to have “hypesthesia 
to light touch in the skin of her legs” 
during her acute illness, but subsequent 
sensory examinations were not noted. 
At autopsy the anterior horn cells of the 
spinal cord were “completely destroyed.” 
In addition, there was “demyelination 
and gliosis of portions of the posterior 
columns at all levels ... (and)... 
scattered demyelination in the lateral 
and anterior columns.” The dorsal root 
ganglia were not described. 

The older classification of a polyneu- 
ritic form of poliomyelitis was applied 
by most workers to illnesses in which 
severe pain and nerve tenderness were 
seen. Schafer and Walther, however, 
felt that this diagnosis applied to five 
children seen during a poliomyelitis epi- 
demic who had fever, cerebrospinal fluid 
pleocytosis, and sensory loss in the legs, 
with largely symmetric motor weakness. 
All these children recovered completely 
in two months, which is unusual in po- 
liomyelitis. Sandifer’? presented to the 
Royal Society of Medicine a 30 year old 
man diagnosed as having poliomyelitis. 
He had fever, spinal fluid pleocytosis, 
and “lower motor neurone” paralysis of 
his arms. Five days after onset of ill- 
ness, complete flaccid paralysis of the 
legs with a complete sensory loss to the 
“groins in front, buttocks behind” devel- 
oped suddenly. Three months later par- 
tial asymmetric return of muscle func- 
tion was observed in the arms, but the 
neurologic deficit in the lower extremi- 
ties was unaltered. McAlpine, discussing 
Sandifer’s paper, stated he had seen 
“about half-a-dozen cases of acute my- 
elitis” in poliomyelitis but did not detail 
the findings. 
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Because of the rarity with which it is 
seen clinically and because of the tenu- 
ousness of the evidence upon which the 
diagnosis of poliomyelitis was made in 
some of the above reports, we had be- 
lieved until recently that significant sen- 
sory loss militated against the diagnosis 
of poliomyelitis. Two patients have been 
observed within the past three years, 
however, who had acute illnesses similar 
to acute poliomyelitis except that in ad- 
dition they suffered sensory loss in the 
lower extremities. Following her acute 
illness, one of these patients passed 
type I poliomyelitis virus in her stool 
and showed a rising neutralization titer 
to this virus in her serum. 


CASE REPORTS 


Case 1. A 27 year old male was admitted 
to the King County Hospital on August 19, 
1951. He had been well until two days before, 
when he developed stiff neck, stiff back, an- 
orexia, and fever. The day before admission he 
vomited, felt generally ill, and by evening noted 
“tingling” in the feet, plus leg weakness. At 
5:00 a.m. on the day of admission, he awak- 
ened to find he was unable to move his legs. 
He had difficulty in getting a satisfyingly deep 
breath. He had last voided at 9:00 p.m. the 
previous day and thereafter he was unable to 
initiate micturition. 

In the hospital he had a temperature of 
101.8° F. His left pupil was 2 mm., his right 
3 mm. Swallowing was slightly impaired. His 
neck was rigidly stiff, lateral motion of the 
neck was moderately reduced, and there was 
weakness in both triceps, the left deltoid, the 
left hand, both sets of intercostals, and the 
abdominals. There was complete flaccid para- 
plegia of the lower extremities. All modalities 
of sensation were reduced caudal to the Le 
dermatome bilaterally, the loss being greatest 
in the more caudal dermatomes, with position 
and vibration absent in the feet and other sen- 
sory modalities markedly reduced in the peri- 
anal area. 

Laboratory work showed a white blood count 
of 9,100 per cu. mm. with an essentially nor- 
mal differential. His spinal fluid was under an 
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initial pressure of 280 mm. There were 669 
cells per cu. mm., of which 58 per cent were 
polymorphonuclear neutrophils, and the spinal 
fluid protein content was 125 mg. per cent. 
Spinal fluid cultures and other laboratory studies 
were negative. 

A catheter was inserted to relieve the uri- 
nary retention. Over the course of a few hours 
following admission, swallowing difficulties in- 
creased, breathing became labored, and respira- 
tions declined in depth, with the rate increas- 
ing to 35 per minute. A tracheotomy was done 
and the patient was placed in a respirator the 
evening of admission. Over the next two days 
he had progression of paralysis; the swallowing 
function disappeared completely, and he was 
able only to flex the fingers of both hands and 
to pronate and supinate the right forearm. By 
August 25, six days after admission, he had 
developed a 6 by 5 cm. shallow decubitus over 
the sacral area. He was still severely ill and 
sensory examinations were performed only with 
difficulty, since the patient was in the respirator 
constantly. Nonetheless, sensory loss appeared 
to have increased over the feet but the sensory 
level had not risen above Le. On August 30 
he developed abdominal distention, and gastric 
intubation followed by aspiration yielded an 
estimated 400 to 500 cc. of coffee ground ma- 
terial. Guaiac positive stools were passed 
shortly afterward. Gastrointestinal bleeding 
continued for the next 48 hours. By Septem- 
ber 2 he began to improve gradually and his 
body temperature returned to normal ranges. 
Swallowing function returned on September 14, 
and by mid-October transfer to a cuirass res- 
pirator was begun although he was able to 
breathe independently only a few minutes at a 
time. On October 23 he was transferred to 
a Veterans Hospital for further convalescent 
care; he was eventually discharged to his home 
in October 1952, still requiring artificial res- 
piration for sleeping. 

The patient was later admitted to the North- 
west Respirator Center on October 18, 1953 
because of recurrent urinary tract infections 
and acute hypopotassemia, the latter having 
so intensified his weakness that he again re- 
quired artificial respiration constantly. Exam- 
ination after correction of the electrolyte de- 
pletion and restoration: of his strength showed 
normal cranial nerve function. He had asym- 
metric, atrophic, flaccid paralysis of the neck 
muscles, both shoulder girdles, both deltoids, 
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the left biceps and triceps, the left supinator 
and pronator, the right biceps, both opponens 
muscles, the major part of the intrinsic thenar 
group of the right hand, and the right wrist 
extensors. Paralysis and wasting also involved 
all of the intercostals except the left third and 
right sixth, the right trunk flexors and extensors, 
and all muscle groups below the waist except 
for the external rotators of the left hip, the 
extensor of the left knee, and the flexors of 
the left foot, in which slight motion was de- 
tected. Fluoroscopic examination of the chest 
showed a paralyzed right diaphragm with para- 
doxical activity, as well as limitation of left 
diaphragmatic movement to two interspaces on 
deep inspiration. Examination of sensory func- 
tions was normal down to the Lz dermatome. 
From L: to S: there was a progressive reduction 
in the sensations of pain, touch, temperature, 
and position with severe loss of these modalities 
in the segments caudal to S2 (figure 1). Vibra- 
tory sensation (C 256) was lost below the fe- 
moral necks. 

The tracheostoma was still open with a pros- 
thetic plug in place. He had a large sacral 
decubitus and a right renal calculus was dem- 
onstrated by roentgenogram. Subsequently the 
hypopotassemia was demonstrated to have re- 
sulted from excessive washout of potassium by 
frequent large volume enemas. During hospi- 
talization the renal calculus was removed, the 
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Fic. 1. Case 1. Areas of reduction and loss of sen- 
sation. The more darkly shaded areas represent 
more severe sensory loss. 
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decubitus was successfully repaired surgically, 
and bowel care training eliminated the exces- 
sive electrolyte wastage. 

The patient has been out of the hospital and 
working as a civil engineer for the past year, 
although he still sleeps on a rapid rocking bed 
because of limited ventilatory ability. Neuro- 
logic findings in July 1955 were unchanged 
from those recorded in October 1953. 

Case 2. A 36 year old woman was admitted 
to the King County Hospital on October 21, 
1954. One week previously she had had low 
grade fever, sore throat, and diffuse muscle 
aching which lasted 36 hours. Two days before 
admission she developed pain in the back and 
legs, general feelings of ill health, diffuse head- 
ache, and a sense of feverishness. The day 
before admission she noticed weakness in her 
toes. This weakness later rose to involve the 
entire lower extremities. Twelve hours later 
pins and needles paresthesias appeared in her 
feet and gradually ascended to thigh level. 

On examination she was flushed, apprehen- 
sive, and had a temperature of 100° F. She 
had a stiff neck, tremulousness of the tongue 
and upper extremities, and flaccid paralysis of 
both lower extremities, with acute urinary 
retention. Tendon reflexes were active and 
equal in the upper extremities, absent in the 
lower extremities. The superficial abdominal 
reflexes were intact. Cutaneous hyperalgesia 
was observed across the back and down the 
legs in the distribution of approximately the L. 
dermatome. All modalities of sensation were 
progressively reduced caudal to this level, with 
vibratory and position sense absent in the feet 
(figure 2). Spinal fluid was under a pressure 
of 210 mm. and contained 356 white cells per 
cu.mm. (49 per cent polymorphonuclear neu- 
trophils) and 160 mg. per cent of protein. The 
white blood count was 18,000 per cu. mm., with 
84 per cent neutrophils. Cultures of the spinal 
fluid as well as other special studies were nega- 
tive. 

She gradually developed intercostal muscle 
paralysis during the next two days, with weak- 
ness about the right shoulder and in the right 
diaphragm. Her vital capacity (predicted nor- 
mal 3,250 cc.) fell from 2,100 on admission 
to 900 cc. on October 24, and on that date 
she became partially disoriented and com- 
plained of diplopia on either lateral gaze. She 
was observed to have bilateral medium grade 
nystagmus on lateral gaze, flaccid weakness in 


both deltoid muscle groups, diffuse flaccid pa- 
ralysis in the right arm, asymmetric intercostal 
paralyses, and reduction of diaphragmatic func- 
tion bilaterally. Her respiratory rate rose to 
32 per minute by the evening of October 24. 
Irregularities of rate and depth of breathing 
then appeared and she was placed in the body 
respirator. Swallowing paralysis developed dur- 
ing the next 24 hours, and on the morning of 
October 26 a tracheotomy was performed in 
order to maintain the airway. 

She began improving from this point and by 
November 1 was able to breathe without the 
respirator for brief periods, having a vital ca- 
pacity of 220 cc. Two days later swallowing 
function began to return and respiratory func- 
tion gradually improved. She required pro- 
gressively less ventilatory aid until January 10, 
1955 when artificial respiration was discon- 
tinued entirely. The tracheotomy was removed 
December 16, 1954. Repeated muscle evalua- 
tion during convalescence showed asymmetric 
weakness of the neck and upper extremities, 
poor function in the scapular groups, and com- 
plete symmetric paralysis of the lower trunk 
muscles and the lower extremities. Fluoroscopic 
examination of the chest early in convalescence 
showed little or no diaphragmatic function on 
the left and diaphragmatic excursion of one 
interspace on the right. Early convalescence 
was marked by considerable spontaneous pain 
in the lower extremities with burning and itch- 
ing of the skin. She also experienced severe 
stretch pain and burning afterpains to pricking 
cutaneous stimuli in the dermatomes below L,. 

Spinal fluid examinations on November 10, 
1954 showed an initial pressure of 260 mm., 
with 12 monocytes per cu. mm. and 84 mg. 
per cent of protein. Spinal fluid examination 
on December 8 showed an initial pressure of 
78, with 3 monocytes per cu. mm. and 42 mg. 
per cent of protein. Cystometric examinations 
repeatedly showed an atonic bladder in which 
filling sensation was reduced and reflex activity 
was reduced to absent. 

Early hospitalization was complicated by 
severe intestinal hypomotility and the patient's 
first stools were not obtained until November 
21 and 24. Type I poliomyelitis virus was iso- 
lated by tissue culture from both these stools. 
Poliomyelitis antibody studies on sera drawn 
on October 21 and November 19, respectively, 
showed a rise in serum neutralization titer to 
type I poliomyelitis from 12 to 64, a rise in 
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Fic. 2. Case 2. Areas of sensory loss during the acute illness (10/24/54) and eight months 


later. 


type II titer from less than 4 to 6, and a 
type III antibody titer which remained con- 
stant at 160. 

Thresholds for sensation in the involved areas 
gradually improved so that by June 1955 hy- 
peralgesia had disappeared and hypalgesia was 
only moderate in degree. The sensory level, 
as diagrammed in figure 2, was still approxi- 
mately at the L, dermatome, but there were 
islands of normal sensation within the area of 
sensory loss. Vibratory and position sense were 
reduced below the knees and marked sweating 
was observed in the feet. Examination of motor 
function showed considerable but asymmetric 
return in muscle power in the trunk and upper 
extremities above the sensory level. There was 
flaccid atrophic weakness of the right para- 
spinal cervical groups, the left triceps, the right 
deltoid, the left rectus abdominus, and left 
abdominal oblique. Tendon reflexes in the 
upper extremities were moderately hyperactive; 
superficial abdominal reflexes were absent, as 
was all reflex activity in the lower extremities. 
No movement had returned in the severely 
atrophic lower extremities. 


DISCUSSION 


These two patients had similar ill- 
nesses. The problem is whether illnesses 
accompanied by such extensive sensory 
abnormalities could be attributed to 


Note islands of normal sensation in later examination. 


acute poliomyelitis. Both patients were 
hospitalized during periods of peak po- 
liomyelitis incidence and had febrile 
diseases with spinal fluid pleocytosis 
and rapidly progressing paralysis which 
reached a maximum three to four days 
after onset. Paralysis above the sensory 
level was asymmetric, flaccid, followed 
by muscle atrophy, and marked by vari- 
able recovery in different muscle groups. 
Except for their sensory abnormalities, 
their diseases were clinically typical of 
paralytic poliomyelitis. Isolation of virus 
from the stools combined with a rising 
antibody titer to the same virus strain in 
the serum was proof of recent polio- 
myelitic infection in case 2. It seems 
probable that her clinical disease was 
due to this infection and that case 1 
similarly suffered this unusual effect of 
the virus. 

Earlier clinical observations on sen- 
sory changes in poliomyelitis have 
already been reviewed. Damage to sen- 
sory neurons also has been demonstrated 
repeatedly in human and experimental 
studies of the pathology of the disease. 
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Thus, Forssner and Sjévall,’* as well as 
Peabody and Draper," called attention 
to scattered neuronolysis in posterior 
root ganglia. Sabin,’* Staemmler,’*-7 
Brass and Briickel,1* and others con- 
firmed and extended these observations. 
Staemmler, in particular, reported ex- 
tensive neuronolysis and neuronophagia 
in occasional ganglia. Although demy- 
elination of dorsal root fibers has not 
been reported in human cases, O'Leary 
and co-workers'® observed degeneration 
and impairment of conduction of the 
majority of the fibers in a sacral sensory 
root of one of their monkeys (No. 57) 
with poliomyelitis. Other sensory roots 
in the animal were not removed for 
analysis. Within the central nervous sys- 
tem, damage to sensory neurons with 
poliomyelitis ranges from cellular loss in 
the posterior intercalated neurons and 
Clarke’s column in the spinal cord to 
similar abnormalities of the sensory nu- 
clei of the 

The sensory defects in these two cases 
involved all modalities, although vibra- 
tion and position sensations were affect- 
ed most. Paresthesias, itching, and burn- 
ing were felt in the damaged sensory 
areas during convalescence. Loss of 
motor power was nearly complete in 
these segments where sensation was im- 
paired. Either a diffuse myelopathy of 
the lumbosacral cord or extensive neu- 
ronal necrosis in dorsal root ganglia and 
ventral horn cells could have caused 
these sensorimotor defects. The symmet- 
ric distribution of the sensory loss and 
the abrupt transition from normal sen- 
sation to involved dermatomes suggest- 
ed a myelopathy. Neuronolysis of dorsal 
root ganglia is frequent in poliomyelitis, 
however, and this appears to be the more 
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likely process. In experimental polio- 
myelitis, lesions of posterior horns and 
spinal ganglia are found especially in 
those neural segments in which severe 
involvement of anterior horns occurs.?? 

Prolonged intense pain is seldom ex- 
perienced in poliomyelitis except in asso- 
ciation with severe paralysis. The lower 
extremities are more often paralyzed 
completely and are more frequently the 
site of such pain than are other body re- 
gions. These manifestations may reflect 
lesser degrees of the same pathologic 
process which affected these two cases. 
Pathologic abnormalities in motor cells 
often exceed clinical paralysis in polio- 
myelitis. The same physiologic reserve 
in sensory neurons would explain why 
clinical sensory loss so seldom reflects 
the damage to sensory ganglia in this 
disease. 


SUMMARY 


Two patients are described who suf- 
fered severe sensory loss in lumbosacral 
dermatomes during clinical illnesses oth- 
erwise typical of acute poliomyelitis. 
Type I poliomyelitis virus was isolated 
from the stools of one of these patients, 
who also showed a rising antibody titer 
to the virus in her serum. The clinical 
changes observed could have been 
caused by either a diffuse myelopathy 
of the lumbosacral cord or extensive 
damage to dorsal root ganglion cells 
combined with necrosis of anterior horn 
cells in the same neural segments. Neu- 
ronolysis of the dorsal root ganglia is 
regarded as the more likely cause of the 
sensory loss because of the frequency 
with which pathologic abnormalities are 
found in these ganglia in human and ex- 
perimental poliomyelitis. 
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@ If we divide transversely, in the dorsal region, the two posterior columns 
of the spinal cord in a mammal, we find that its voluntary movements seem not 
to be at all disturbed or diminished. If in another mammal we divide trans- 
versely the whole of the spinal cord, except the posterior column, we do not 
find the least appearance of a voluntary movement in the muscles which receive 
their nerves from the parts of the spinal cord which are behind the section. 
So far, therefore, as the posterior columns alone are concerned, we arrive at a 
positive, and, I think, undeniable conclusion, which is, that the posterior col- 
umns of the spinal cord are not directly employed in the conveyance of the 


orders of the will to muscles. 


C. E. Brown-Séquard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 
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Effect of Mesencephalic Lesions 


on Metrazol-Induced Cortical Activity 


David A. Freedman, M.D. and Gregory S. Ferriss, M.D. 


Ir HAS BEEN reported previously’ that 
restricted lesions in the rostral mesen- 
cephalic reticular formation result both 
in marked increase in the threshold for 
electrically-induced cortical seizures and 
in the loss of the ability of the cortex to 
respond with sustained hypersynchro- 
nous activity. The present study was un- 
dertaken to determine the effect of simi- 
larly placed lesions on the capacity of 
Metrazol to induce seizure activity. 


EXPERIMENTAL PROCEDURE 


Fifteen adult cats were used in these 
experiments. At the time of stimulation 
the animals were unanesthetized and 
under artificial respiration. Preliminary 
surgery, including tracheotomy, section 
of the spinal cord at Cl, and removal 
of the calvarium, was carried out under 
ether anesthesia. Each animal was 
mounted in the frame of the Horsley- 
Clarke apparatus, and silver ball elec- 
trodes measuring 1 mm. in diameter 
were placed on the dura approximately 
over the coronal, lateral, and postsylvian 
sulci. Metrazol, in solutions containing 
10 mg. per ml., was injected through a 


polyethylene catheter threaded into the 
femoral vein. Using the Jimenez-Castel- 
lanos atlas? as a guide, electrolytic le- 
sions were placed in the rostral mesen- 
cephalon. All lesions were verified his- 
tologically. 


OBSERVATIONS 


Effect of Metrazol on the electro- 
duragram in the presence of an 
intact brainstem. 

1. Latency. 

Under the experimental conditions 
already described, the latent period be- 
tween the injection of Metrazol and the 
first “seizure type” cortical response 
varied between five and 20 seconds. In 
most cases some change was noted in 
the record in less than ten seconds. 

2. Seizure patterns. 

Within a group of animals of average 
weight (2.5 to 4.0 kg.), it was not pos- 
sible to correlate the threshold dose 
for cortical seizure activity with body 
weight. Ten to 15 mg. of Metrazol 
consistently produced some high volt- 
age seizure activity. This consisted of 
either random spikes or bursts of spikes 
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Fic. 1. The response of a cat with an intact brainstem to a threshold dose of Metrazol. 


and/or slow waves (figure 1). Such a 
response usually persisted for ten to 
forty seconds and was followed by ran- 
dom seizure discharges for as many as 
15 to 30 minutes after the injection (fig- 
ure 2). 

Twenty to 30 mg. of Metrazol injected 
in the same manner produced a charac- 
teristic pattern. There was an abrupt 
onset of high voltage activity which af- 
fected all cortical areas simultaneously 
(figure 3). This was followed by inter- 
mittent spikes, slow waves, and low volt- 
age fast activity which stopped abruptly 
and was replaced by a prolonged iso- 
electric period (figure 4). The latter was 
finally interrupted by random spikes and 
slow activity which gradually increased 
in amount and merged into the pattern 
of the resting record. The picture was 
strikingly similar from all areas of the 


cortex. Jasper and Erickson,* who have 
noted this symmetry of response, very 
appropriately characterize it as “like 
the turning on and off of a switch.” 

A single injection of 50 to 100 mg. of 
Metrazol yielded repetitive alternations 
of high voltage seizure activity and iso- 
electric periods following the pattern de- 
scribed above (figure 5). Such persis- 
tent abnormalities have been observed 
for as long as two hours after a single 
such injection. The experiment was ter- 
minated at this time although the abnor- 
mality persisted. Jasper and Erickson 
have also observed this phenomenon. 

8. Effect of subliminal doses of 
Metrazol. 

Repeated injections of 5 mg. of Met- 
razol at five minute intervals over a 30- 
minute period (total of 35 mg.) yielded 
no change in the resting record. 
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Fic. 3. Abrupt onset of high voltage hypersynchronous activity approximately 12 seconds after a single 
injection of 20 mg. of Metrazol into animal with intact brainstem. 


Effect of Metrazol in the presence 
of mesencephalic lesions. 


Figure 6 shows a typical mesence- 
phalic lesion. Our objective was to sever 
the diencephalomesencephalic connec- 
tion of the reticular formation. In the 
presence of such lesions the following 
observations were made. 

1. Latency. 

No change was noted in the latency 
of the cortical response to liminal doses. 
2. Seizure patterns. 

There seemed to be a moderate in- 
crease in the threshold of the cortex to 
Metrazol-induced seizure activity. Mini- 
mal electroencephalographic changes 
similar to those shown in figure 1 re- 
quired injection of at least 30 mg. of 
Metrazol where they were previously 
obtained with 10 to 20 mg. 

Single seizures with high voltage hy- 
persynchronous activity like those shown 
in figures 2 and 3 could not be obtained. 
Increased doses of Metrazol yielded only 
increased amounts of random spike and 
slow activity (figure 7) until doses of 
the order of 100 mg. were utilized. At 
this level persistent seizure patterns were 


LF-LT 20 mg. Metrazol LV. 


Cot 104 


Fic. 4. Continuous record from one channel show- 
ing the course of a seizure induced in an animal 
with an intact brainstem by the injection of 20 
mg. of Metrazol. 
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Fic. 5. Persistence of electrical abnormality following a single injection of 100 mg. of Metrazol into an 
animal with an intact brainstem. 


Fic. 6. Typical mesencephalic lesion: A. Intact posterior diencephalon. B. Most rostral extent of lesion. 
C. Maximal extent of lesion. D. Caudal extent of lesion. 
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Fic. 7. Response of animal with mesencephalic 

section to 50 mg. of Metrazol (compare figures 1 

and 2). 
elicited. These, however, were strikingly 
different from the seizures elicited in the 
presence of an intact brainstem (figure 
8). The abrupt onset of high voltage hy- 
persynchronous activity noted following 
the injection of Metrazol into an animal 
with an intact brainstem did not occur 
here. Intermittent isolated spikes and 
slow waves of high amplitude were fol- 
lowed by isoelectric periods in the same 
manner as noted in animals without mes- 
encephalic lesions. However, high volt- 
age hypersynchronous activity occurred 
only after ten or more minutes and then 
only in brief bursts of one or two sec- 
onds’ duration. The protracted persis- 
tence of the response to Metrazol noted 
in the intact animals was also observed 
in these preparations. 


DISCUSSION 


Several papers** published during the 
era of Metrazol treatment of major psy- 
choses, as well as more recently,® report 
electroencephalographic changes similar 
to those seen in our animals with an in- 
tact encephalon. Phenomena such as the 
noted latency of response, repetitive 


character of the discharge, and striking 
isoelectric periods have all been de- 
scribed previously. Goodman and _ his 
co-workers’ suggest that Metrazol ex- 
erts its long lasting effects by virtue of 
its persistence within the nervous sys- 
tem. Were this the case, repeated sub- 
liminal injections should have a cumu- 
lative effect. This proved not to be the 
case in our experiments. We suggest, 
therefore, that the persistent effect of 
a single liminal injection of Metrazol 
must be the result of changes within the 
nervous system produced by a substance 
which is itself only briefly available. 
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‘gi xperiment concluded after 30 minutes 


Fic. 8. Response of animal with mesencephalic 
lesion to 100 mg. of Metrazol (compare figure 5). 
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Freedman and Moossy' point out that 
acute lesions of the mesencephalic retic- 
ular formation act to reduce the capacity 
of the cortex to respond to electric shock 
with sustained hypersynchronous activ- 
ity. The seizures they elicited were con- 
sistently brief in duration and lacking in 
the high voltage hypersynchrony noted 
when the midbrain was intact. By con- 
trast the duration of abnormality fol- 
lowing the injection of Metrazol is not 
reduced by section of the brainstem. 
The intensity and persistence of the hy- 
persynchronous activity are markedly re- 
duced, however. There are then both 
similar and dissimilar features in the re- 
sponse of the cortex to these forms of 
stimulation after midbrain section. Elec- 
tric shock is evidently an evanescent 
agent which initiates a chain of events 
within the nervous system. Metrazol, 
on the other hand, by virtue of its ca- 
pacity to lower threshold for a protract- 
ed period of time, yields persisting al- 
terations in the cortical response. In 
both cases the pattern of the cortical 
response must necessarily be a function 
of the available neural connections. Our 
data suggest that, whatever the nature 
of the stimulating agent, the presence of 
an intact brainstem is required to elicit 
sustained high voltage high frequency 
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discharges. Such an inference is consis- 
tent with the conception of the mesen- 
cephalic reticular formation as a facili- 
tating area with respect to such more 
rostral structures as the cerebral cortex. 
It should be added, however, that this 
does not contradict the conclusion ad- 
vanced by Starzl and co-workers® that 
the Metrazol-induced seizure has its ori- 
gin in the cerebral cortex. We are deal- 
ing here with a factor which has to do 
with the pattern of a seizure rather than 
its initial phase. Wherever the initial dis- 
charge may occur, it would appear that 
the reticular formation is necessary for 
the maintenance of a sustained hyper- 
synchronous pattern. 
CONCLUSIONS 

The data presented suggest that Met- 
razol is a rapidly acting toxic substance 
which produces long lasting depression 
of the threshold of the cells of the cen- 
tral nervous system. The precise pattern 
of cerebral activity which results from 
such a depression depends on the nature 
of the available cellular interconnections. 
Where the cortex is isolated from the 
mesencephalic reticular formation, there 
results a loss of capacity for it to re- 
spond with sustained high voltage hy- 
persynchrony, irrespective of the nature 
of the seizure inducing agent used. 
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Experimental Production of Seizures in 
the Macaque by Temporal Lobe Lesions 


Julian R. Youmans, M.D. 


THERE HAS BEEN considerable interest in 
epileptic seizures related to the temporal 
lobe since Jackson’s' early description 
of several cases of epilepsy with dreamy 
states and other manifestations of tem- 
poral lobe dysfunction. An example of 
these was the case of a young physician 
with a small cavity and softening in the 
left uncinate area. This lesion resulted in 
dreamy states, smacking of the lips, and 
automatic movements of a profound 
complexity, such as seeing a patient and 
prescribing treatment without memory 
for the event. The importance of seiz- 
ures originating in the temporal lobe 
may be seen in the electroencephalo- 
graphic study of 2,300 epileptic patients 
by Jasper, Pertuisset, and Flanigan.’ 
They found that one in every five epi- 
leptic patients has the origin of his 
seizure in the temporal lobe (including 
the insula and uncinate-hippocampal 
systems ), and of those patients with cor- 
tical foci for seizures, one-half or more 
of these foci are in the temporal cortex. 

Production of seizures in experimental 
animals has been difficult, and numerous 


methods? have been tried. In 1937 
Sherp and Church’ reported the devel- 
opment of acute convulsive seizures in 
rabbits and other animals following in- 
tracerebral injection of aluminum salts. 
Kopeloff and his group**:® used this irri- 
tant with success to produce lesions in 
the frontal, parietal, and occipital lobes 
which resulted in seizures. The present 
study is concerned with the production 
of seizures secondary to irritant lesions 
placed in the anterior portion of the tem- 
poral lobe. This area was chosen because 
of its frequent involvement in epilepsy 
in man. 


METHODS AND PROCEDURES 


Operations were performed on five 
monkeys (Macaca mulatta). Aseptic 
technic was used in all operative pro- 
cedures. Anesthesia was either by intra- 
venous or intramuscular injection of 2% 
per cent sodium Penthothal or by in- 
halation of ether. Alumina cream (alu- 
minum hydroxide) was prepared by 
autoclaving Wyeth Amphojel or the gela- 
tinous purified aluminum hydroxide of 
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the Fisher Scientific Company. All ani- 
mals were of normal, healthy appear- 
ance and their weights ranged from four 
to 12 pounds. 


PROTOCOLS 


Protocol No. 1, Animal No. 82. 


Preoperative study. This animal, a 
six-pound male macaque, had a normal 
neurologic examination and electroen- 
cephalogram. His behavior was normal 
during several days of observation. 

Operation 1. 2-1-55. Anesthesia was 
obtained by intravenous and intramus- 
cular injection of 2% per cent sodium 
Pentothal. A right temporal craniotomy 
was performed. Without opening the 
dura, a No. 20 gauge needle was insert- 
ed subcortically into the tip of the right 
temporal lobe and | cc. of alumina cream 
(Wyeth Amphojel) was injected. The 
incision was closed with interrupted silk 
sutures. This procedure was well toler- 
ated by the animal. 

Postoperative results. The postopera- 
tive course was uneventful except for 
decreased activity for nine to ten days. 
Serial postoperative electroencephalo- 
grams revealed decreased voltage in the 
right temporal area for about three 
weeks postoperatively. The electroen- 
cephalograms done six weeks postopera- 
tively were comparable to the normal 
preoperative recordings. 

Operation 2. 3-21-55. This procedure 
was performed six weeks and six days 
after operation 1. Anesthesia was ob- 
tained by inhalation of ether. A proce- 
dure similar to that reported in proto- 
col 1 was carried out and 1.2 cc. of 
alumina cream (Wyeth Amphojel) was 
injected into the same area. This pro- 
cedure was tolerated well by the animal. 

Postoperative results. Except for mod- 
erately decreased activity, the postopera- 


tive course was uneventful until the 
eighth day when the animal was found 
dead in his cage. He was active and 
appeared well when observed two hours 
earlier. He had lost no weight. 

Postmortem examination. His mouth 
and oral pouches were full of food. 
There was saliva about the mouth and 
food and foam from saliva in the throat. 
The tongue was bitten in several places. 
There was questionable cyanosis of the 
oral membranes. The dura was greatly 
thickened over a 1% cm. area of the 
anterior and lateral aspect of the tempo- 
ral pole with a white granular exudate 
(figure 1) over this same area. Gross 
transverse sections of the brain revealed 
softening of the cortex and the immedi- 
ately subcortical white matter of the an- 
terior 1 cm. of the middle temporal gyrus 
and the anterior 14% cm. of the inferior 
temporal and the hippocampal gyri. The 
amygdala was not involved. 

Comment. The first irritative lesion 
produced only transient signs of a de- 
creased activity and a depression of volt- 
age in the right temporal area as meas- 
ured by the electroencephalograph. In 
our opinion, the second lesion was fol- 
lowed by a massive grand mal seizure 
on the eighth postoperative day. This 
seizure was fatal. No electroencephalo- 
gram was taken. 

Protocol No. 2, Monkey No. 97. 

Preoperative study. This animal, a 
four-pound male macaque, had the same 
preoperative studies as No. 82. 

Operation 1. 4-7-55. Anesthesia was 
obtained by inhalation of ether. A right 
temporal craniotomy was performed. 
Without opening the dura, 2 ce. of 
alumina cream (Wyeth Amphojel) was 
injected subcortically and intracortically 
into the anterior portion of the right 
temporal lobe. 
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Fic. 1. All brains were fixed in 10 per cent formaldehyde solution. A is the whole brain and B is a 
cross section of the brain of animal No. 82. C is the whole brain and D is a cross section of the brain 
of animal No. 97. E is the whole brain and F is a cross section of the brain of animal No. 98. Discus- 


sion of each brain is given in the text. 


Postoperative results. On the first post- 
operative day the animal was normal ex- 
cept for a slight inactivity. During the 
second postoperative day he held his 
right hand in an abnormal manner with 
fingers and thumb straight. There was 
obvious clumsiness of the right arm dur- 
ing walking. On examination the animal 
appeared normal except for a question- 
able weakness of the right hand, appar- 
ently due to a decrease in tone. The 
right hand tended to remain in the po- 
sition in which it was placed, and the 
right arm probably was slightly resistant 
to passive movements. The left arm and 
both legs were normal. During the 
fourth to the sixth postoperative days 
he continued to exhibit awkwardness in 
the use of the right arm; otherwise his 
movements and behavior were normal. 


On the seventh postoperative day he 
had three brief seizures occurring during 
a two-hour period in the morning. The 
animal appeared normally active, then 
within ten to 1& seconds became apa- 
thetic. His eyes stared to the right and 
he had chewing movements. He moved 
only on severe prodding and then only 
a step or so to one side, as if he were 
maintaining his balance. These seizures 
occurred five to eight minutes apart and 
each episode lasted one to two minutes, 
then cleared up completely. There was 
no twitching of the facial muscles. He 
was normal during a two and a half 
hour observation period the same eve- 
ning. On the eighth postoperative day 
he was described by several observers 
as being “dreamy and apparently out of 
contact with his surroundings.” He be- 
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came active if prodded but, if undis- 
turbed, would sit bent forward with one 
hand folded on the other. He appeared 
somewhat unsteady. During two hours 
of observation he had two abnormal epi- 
sodes that lasted about five minutes 
each. During these periods his head 
turned to the right and his eyes deviated 
up toward the right. There were appar- 
ently purposeless movements of the arms 
and hands, which were more marked on 
the right. He opened his mouth, moved 
the lower jaw from side to side, and then 
closed his mouth. These jaw movements 
were interpreted as chewing movements. 
On the ninth postoperative day the ani- 
mal appeared normal during eight hours 
of observation. An electroencephalogram 
revealed a depression of voltage in the 
temporal area similar to that seen in 
monkey No. 82. On the tenth postopera- 
tive day the animal was found dead in 
his cage. 

Postmortem examination. There was 
food in the oral pouches and mouth, and 
the tongue was severely bitten. The dura 
was normal except for a thickening (to 
1% mm.) in a 2 cm. area over the right 
temporal pole. An irregular plaque of 
white granular exudate (figure 1) was 
noted in patches over this same area. 
Sections of the brain revealed softening 
of the cortex and the immediately sub- 
cortical white matter in the anterior 1% 
cm. of the superior, middle, and inferior 
temporal gyri and the hippocampal gy- 
rus. The amygdala was not involved in 
the softening process. 

Comment. This animal had seizures of 
temporal lobe origin, with minimal im- 
pairment of consciousness and automatic 
movements of the arms, hands, and jaw. 
These were very similar to the partial 
seizures studied in man by Gastaut.'° 
The apparent marked disturbance of 
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proprioceptive sense seen here has not 
characterized the cases reported in man. 
Protocol No. 3, Monkey No. 98. 

Preoperative study. The studies were 
the same as with animal No. 97. 

Operation 1. 4-7-55. Anesthesia was 
obtained by 2 cc. of 2% per cent sodium 
Pentothal administered intramuscularly 
in divided doses. A right temporal cra- 
niotomy was performed, and the dura 
was opened so as to expose the cortex 
of the anterior portion of the temporal 
lobe. A small spatula was used to intro- 
duce 0.2 gm. of alumina cream (Fisher 
alumina-gel) intracortically and subcor- 
tically in the anterior tip of the temporal 
lobe. This material quickly dissolved in 
the spinal fluid present and much of it 
escaped. Using a 20-gauge needle, 0.5 cc. 
of Wyeth Amphojel was injected into 
the same region. 

Postoperative results. From the first 
to the fifth postoperative day the animal 
was normal. On the sixth day (9:00 
a.m.) when he was observed in his cage, 
he appeared to be using the right arm 
less well than the other extremities. He 
became active if prodded, but tended to 
sit quietly if left alone. Later he was 
observed for an hour (10:45-11:45 a.m.). 
During that period he had three attacks 
with progression of signs as follows: He 
would be alert and apparently normal 
and then have slowing of responses 
to stimulation and sluggishness, as de- 
scribed above. This was followed by 
tilting of the head slightly to the right 
side and a forward staring of the eyes. 
He was completely immobile except for 
definite twitches of the muscles of the 
right side of the face about the mouth 
at the rate of two to four per second. 
There was slight, if any, involvement of 
the muscles of the right eyelid, but none 
on the left side of the face or body. 
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The first episode lasted 40 to 50 sec- 
onds and, in about 20 minutes, was fol- 
lowed by a second attack which contin- 
ued for one and a half to two minutes. 
Ten minutes later a third attack occurred 
and lasted for approximately 30 seconds. 
The monkey was sluggish during the in- 
terval between the first and the second 
attack, but apparently was normal in the 
interval between the second and the 
third episodes. The cage door was opened 
during the second seizure, but, although 
the monkey was prodded, he did not 
move. He awoke and ran out into the 
room and had to be chased back into the 
cage. Neurologic examination of the ani- 
mal was normal despite the appearance 
of a slight dysfunction of the right arm. 
During the afternoon (5 p.m.), he ap- 
peared to be in contact with and respon- 
sive to his surroundings. His movements 
were slow but otherwise normal, except 
for a continued clumsiness of the right 
arm. During the morning of the sev- 
enth postoperative day he was observed 
at several intervals and appeared more 
active than the preceding day but was 
still sluggish and weak. No muscle 
twitches were noted. During the eve- 
ning he was observed for one hour 
(8:30-9:30 p.m.). There was one ques- 
tionable lapse of activity for 15 to 25 
seconds, with chewing movements and 
several twitches of the lips toward the 
right. This cleared quickly. During two 
hours of observation on the eighth post- 
operative day and intermittent observa- 
tion for six hours during the ninth post- 
operative day and night, no seizures 
were seen. On the morning of the tenth 
postoperative day he was found dead in 
his cage. 

Postmortem examination. The oral 
pouches and mouth contained freshly 
eaten food. His tongue was bitten in 
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several places. The old operative defect 
of the dura was scarred down to the cor- 
tex over the anterior and inferior region 
of the middle temporal gyrus on the 
right where a large clot of blood was 
noted (figure 1). Several small areas at 
the tip of the lobe, including the anterior 
portion of the superior, middle, and in- 
ferior temporal gyri and the hippocam- 
pal gyrus, were covered with white 
plaques of granular exudate. The cortex 
and the immediately subjacent white 
matter of the anterior portion of the 
superior, middle, and inferior temporal 
gyri were involved in a softening proc- 
ess. The amygdala was not included in 
this lesion. 

Comment. Following an irritating le- 
sion in the anterior portion of the right 
temporal lobe, this animal showed seiz- 
ures consistent with those seen in tem- 
poral lobe epilepsy of man. In addition, 
he had ipsilateral facial movements on 
the right. 

Protocols No. 4 and 5, 
Monkeys No. 78 and 86. 

Preoperative studies. These animals 
weighed eight and 12 pounds, respec- 
tively. Otherwise their preoperative 
studies were the same as animal No. 82. 

Operation 1. No. 86 on 2-15-55 and 
No. 78 on 4-25-55. Anesthesia was ob- 
tained by inhalation of ether in each 
case. Craniotomies were performed as 
described above. Animal No. 78 had 
0.7 ce. and animal No. 86 had 0.2 cc. 
of alumina cream (Wyeth Amphojel) 
injected into the tip of the temporal lobe 
in the same manner as described for 
animal No. 97. 

Postoperative results. These animals 
were observed for three months and six 
months, respectively, without any clin- 
ical evidence of effect from the irritat- 
ing lesions. The electroencephalographic 
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Fic. 2. This diagram shows part of the extrapy- 
ramidal connections from the temporal cortex to 
the bulbar nucleus of VII. The facial movements 
resulting from electrical stimulation of ipsilateral 
temporal cortex probably result from transmission 
of the impulses over this system. 


studies of each animal revealed a de- 
pression of voltage in the operated areas; 
the voltage gradually returned to normal 
over a period of three weeks. 

Comment. It is probable that the 
small amounts of irritating substance in- 
jected into the temporal lobe of these 
animals were absorbed and healing took 
place without sufficient scar formation 
to provoke seizures. This may be likened 
to the many traumatic lesions of the 
brain sustained by man which heal with- 
out any untoward symptoms. 


DISCUSSION 


Animal 82 had a grand mal seizure 
terminating in death. Whether or not 


this was preceded by a temporal lobe 
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seizure could not be ascertained. Ani- 
mals 97 and 98 were observed during 
temporal lobe seizures comparable to 
those seen in man. In all probability 
these temporal lobe seizures result from 
irritation of like temporal areas of the 
brain in monkey and man. 

The jacksonian type of focal twitches 
of the face of animal 98 are interesting 
as they are due to an ipsilateral temporal 
lobe lesion and are movements from a 
“second” (or additional) motor area, 
such as that described by Schneider and 
Crosby in 1954.1! The pathway for the 
discharge resulting in these movements 
is probably through the extrapyramidal 
system. The fiber tracts involved are 
thought to be successively: the cortico- 
striate path, from temporal cortex to the 
striatum; the ansa lenticularis, from the 
striatum to tegmental gray; and tegmen- 
tobulbar discharge systems, from the 
tegmentum to the nucleus of the facial 
nerve. A diagram of these fiber tracts 
is shown in figure 2. When the middle 
temporal gyrus is stimulated electrically 
near the pole, facial movements are ob- 
tained as shown in figure 3. Placement 
of an irritating lesion with alumina 
cream in this area (as was done in ani- 
mal 98) resulted in seizures in which 
facial movements of lesser magnitude — 
but strikingly similar in composition to 
those obtained with the electrical stim- 
ulation of the cortex — appeared. There 
is a possibility that the facial and chew- 
ing movements seen with temporal lobe 
lesions in man are a manifestation of 
irritation in the second motor area of 
this region. 

Each of these animals had fresh food 
in his mouth and oral pouches at the 
time of death, and all findings post 
mortem were consistent with his having 
been eating at the time of the onset of 
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Fic. 3. The animal is under ether anesthesia. The photo A is immediately before and B during electrical 


stimulation with a silver tip electrode of the right middle temporal gyrus near its anterior pole. Factors 
were: 4 volts, frequency 40 per sec., and pulse duration 5 msec. 


his presumably massive and fatal seiz- 
ure. The temporal “second” motor area 
subserves the movements of the face 
and upper extremity used in eating, 
hence it is also a secondary correlation 
area for this activity. The question arises 
as to the relation, if any, of these func- 
tions and the triggering of seizures in 
these animals by the afferent impulses 
set up from the face and upper extrem- 
ity by the process of eating. To the au- 
thor, this would seem to be a likely pos- 
sibility. The afferent impulses from the 
eating movements (from face, arm, and 
hand in the monkey) are projected to 
this “second” motor area and other cor- 
tical areas. Under normal circumstances, 
this extrapyramidal arc is correlated with 
the pyramidal arc through the striatum 
and other centers so as to modify and 
regulate the general and associated 
movements which are automatic in the 
feeding process. When an irritating or 
stimulative lesion is placed in this are, 
the afferent impulses may be modified 
to set up a reverberation of impulses 
leading to a convulsive seizure. 


The apparent lack of positional sense 
in the right arm and the decreased use 
of the right arm and hand in animals 
97 and 98 are difficult to interpret. In 
each case the unsteady movements of 
the arm in locomotion and the animal's 
preference for the use of the left arm 
and hand suggest that he may have had 
an apraxia of the right arm and hand. 
In the literature apraxia is ascribed to 
lesions of the frontal, parietal, and oc- 
cipital lobes, but the writer has found 
no mention of such apraxia in temporal 
lobe lesions. This finding may result from 
an alteration of the normal checks and 
balances of the pyramidal system and 
the extrapyramidal system caused by a 
stimulatory lesion in the latter. 

The electroencephalographic findings 
of decreased voltage in the temporal 
area on the operated side are consistent 
with those ordinarily seen after the 
trauma of surgery. Unfortunately, the 
abnormal behavior or movements oc- 
curred at times other than during the 
electroencephalographic recordings. Dis- 
crete areas of suppressor responses from 
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electrical or strychnine stimulation of the 
temporal cortex have been described by 
Huertas, O'Doherty, and Forster.'* These 
areas are grouped in the first temporal 
convolution near the base of the Sylvian 
fissure. All recordings of the present ex- 
periments were done through scalp 
leads. In each instance, the low voltages 
were recorded with the temporal and 
midtemporal leads. This depression was 
a constant feature of any particular re- 
cording and was not accompanied by 
clinical signs. Hence, these findings do 
not appear to be comparable to those of 
Huertas and co-workers.'* 

Kliiver and Bucy'*"* obtained psychic 
blindness, oral tendencies, “hypermeta- 
morphosis,” hypersexuality, emotional 
changes, and change in dietary habits 
following bilateral ablation of large areas 
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of the anterior temporal lobes. The ani- 
mals reported on in the present experi- 
ments showed none of these effects ex- 
cept the emotional changes as represent- 
ed by moderate apathy. This apathy may 
represent a lesser component of the 
marked emotional changes noted by Klii- 
ver and Bucy and also by Poirier.'* How- 
ever, one must remember that the lesions 
reported in this paper were irritative, 
while the former were destructive. 


SUMMARY 


Irritating lesions were created by plac- 
ing alumina cream in the temporal lobes 
of five monkeys. Observations of tempo- 
ral lobe seizures and evidence for grand 
mal seizures in three of these animals are 
given. A discussion of these findings and 
some of their implications are presented. 


The author wishes to express his deep appreciation to Dr. Basu K. Bagchi and Miss Hazel Cal- 
houn, section of electroencephalography, department of psychiatry, University of Michigan, for 
their help in recording and interpreting the electroencephalographic studies. 
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Hereditary Cerebellar Ataxia 


Olivopontocerebellar Type 


Joseph H. Chandler, M.D.* and Jose Bebin, M.D., Ph.D. 


CLASSIFICATION of the inherited ataxias 
is one of the most controversial and per- 
plexing problems in neurology. The cur- 
rent trend is to regard them as a spec- 
trum of closely interrelated diseases,’? 
as evidenced by the classification of the 
spinocerebellar degenerations suggested 
by Greenfield in his recent survey.” At 
one extreme are the predominantly spinal 
forms such as Friedreich’s ataxia, Rous- 
sy-Levy syndrome, Charcot-Marie-Tooth 
disease, and familial spastic ataxia. At 
the other extreme are the predominantly 
cerebellar forms such as the olivocere- 
bellar atrophy of Holmes and the olivo- 
pontocerebellar atrophy of Dejerine and 
Thomas. The intervening group has va- 
rying mixtures of spinal and cerebellar 
involvement. Menzel’s family with path- 
ologically demonstrated olivopontocere- 
bellar atrophy plus corticospinal, pos- 
terior column, and spinocerebellar atro- 
phy in the cord is the prototype of this 
transitional group. Overlapping and 
shading within the spectrum is demon- 
strated by the Schut* family with its 
four basic types, of which one resembles 


Friedreich’s ataxia, another has spastic 
paraplegia and minimal ataxia, a third 
shows cerebellar and corticospinal in- 
volvement, and a fourth has predomi- 
nantly cerebellar manifestations. 
Dejerine and Thomas‘ in 1900 de- 
scribed an ataxia which came on in 
middle age and clinically manifested 
itself by progressively unsteady gait, dys- 
arthria, incoordination of the hands, and 
absence of spinal cord signs. They were 
unable to establish an hereditary or fa- 
milial tendency in the two cases studied. 
On the basis of the neuropathologic find- 
ings they named this entity olivoponto- 
cerebellar atrophy. An inherited form 
of this same disorder has been reported 
by a few  observers.*** Greenfield? 
considers the typical pathologic findings 
in olivopontocerebellar atrophy to be 
shrinkage of the ventral half of the 
pons, disappearance of the olivary prom- 
inences of the medulla, and reduction 
in the size of the cerebellum. Histologic 
findings include loss of the nuclei pon- 
tis, sclerosis and marked loss of cells 
throughout the inferior olives, demyel- 


Read at the seventh annual meeting of the American Academy of Neurology, Houston, Texas, 
April 29, 1955. 

From the department of logy and laboratory of neuropathology, University Hospital, Ann Ar- 
bor, Michigan. 
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ination of the middle cerebellar pedun- 
cles, and varying amounts of atrophy 
of the cerebellar cortex. 


CLINICAL MATERIAL 


Recently seven affected members in a 
family with an inherited ataxia have 
been studied. Three of these were exam- 
ined by the authors, two had previously 
been studied at University Hospital, and 
two had been patients in the state men- 
tal hospital (table 1). 

The clinical findings in all seven cases 
were strikingly similar. An ataxic gait, 
incoordination of the hands, rest tremors 
of the head and upper extremities, trem- 
or of the tongue, and mental deteriora- 
tion were found in all of them. There 
was no evidence of spinal cord involve- 
ment by neurologic examination; nys- 
tagmus, optic atrophy, and pes cavus 


deformity of the feet were uniformly 
absent. The age of onset of the disor- 
der ranged from 31 to 44 years; there 
was variation in sequence of appearance 
and the rate of progression of symptoms. 

The pedigree was investigated at the 
heredity clinic of University Hospital 
(figure 1). The taint appears to be in- 
herited as a simple mendelian dominant. 
The central nervous system of case II-3 
was available for neuropathologic study. 


CASE REPORTS 


III-1. J. O., the propositus, was first examined 
at 46 years of age, two years after the onset of 
his illness which began with unsteadiness of 
gait. This was soon followed by impairment of 
skilled hand movements and difficulty in speak- 
ing. He became irritable, forgetful, and was 
easily upset. 

Initial physical examination on October 2, 
1950 revealed an elderly appearing white man 
who showed poor calculation, impairment of 


TABLE 1 
CHART OF CLINICAL FINDINGS 


Signs 


Pedi- Ageat Ageat 
gree Age Sex Onset Death 
Jj. o. 50 Male 44 


M.O.H. 54 Female 33(?) 

35 Male 31 35 
(suicide) 

(J.C. 58 Male 45 60 

Il-4 M.C.C. 49 Female 45 63 

Il-6 M.C.K. 57 Female 42 

I-2 M.B.C. 30 Female 30 (?) 


Dementia, dysarthria, facial gri- 
macing, right facial weakness, 
ataxic gait, incoordination of 
hands, tongue tremor. 


Dementia, rest tremors of head, 
tongue and arm, decorticate pos- 
ture, truncal ataxia, facial gri- 
macing, diminshed ankle jerks. 
Intellectual loss, psychosis, facial 
grimacing, tremor of tongue, 
ataxia and dysdiadokokinesis of 
upper extremities, staggering gait. 


Dementia, unreactive pupils, rest 
tremor of tongue and upper ex- 
tremities, dysarthria. Incoordina- 
tion of hands, ataxic gait. 
Dementia, psychosis, perioral 
tremor, tremor of hands, dys- 
arthria, dysdiadokokinesis, 
peculiar gait. 

Intellectual loss, rest tremor of 
head, tongue and hands, ataxic 
gait, dysdiadokokinesis. 
Psychosis, intellectual loss, diffi- 
culty walking, unsteadiness of 
hands, bedridden. 


Intellectual deterioration. 
EEG. 5%—6% sec./low 
voltage in motor and pre- 
motor areas. X-ray skull 
and chest neg. Urine neg. 
CBC neg. Kahn neg. 


1.Q. 71. Intellectual de- 
terioration. EEG. consist- 
ent with diffuse brain 
damage. X-rays skull neg. 
Lumbar puncture Kahn 
neg. T.P. 66 mg.%, cells 
0. Urine neg. CBC neg. 
Urine neg. CBC neg. 
Kahn neg. 
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HEREDITARY CEREBELLAR ATAXIA 
REPORTED AFFECTED 

EXAMINED 
MENTAL DEFICIENCY AND CONVULSIVE DISORDER 


NORMAL 
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Fic. 1. Pedigree of family exhibiting hereditary cerebellar ataxia. 


memory and judgment, and a silly euphoric af- 
fect. Facial grimacing and slight paralysis of 
the face were observed; speech was dysarthric. 
The general muscle bulk was diminished. Gait 
was shuffling and unsteady with a widened 
base, but there was no Romberg sign. Dys- 
diadokokinesis was found and the rebound phe- 
nomenon was elicited. All sensory modalities 
were intact. 

Chest and skull roentgenograms were nega- 
tive; spine films showed a spondylolisthesis. 
Psychometric testing disclosed mental deficien- 
cy, but there was also evidence of intellectual 
deterioration. An electroencephalogram was in- 
terpreted as consistent with diffuse brain dam- 
age. 

The patient was reexamined four years later. 
History at this time revealed that he had had 
frequent temper outbursts, had been physically 
assaultive, and was unable to care for his per- 
sonal needs. He was found to be disoriented 
and to have severe impairment of intellectual 
functions. No nystagmus was elicited. There 
was a rapid, rhythmic tremor of the right lower 
half of the face and a fine, rhythmic 4 to 6 
per second tremor of the tongue. Speech was 
indistinct and muffled. Muscle bulk was gen- 
erally diminished, but there was no alteration 
of tone on passive movement. There were oc- 
casional purposeless twitching movements of 


the fingers, hands, head, and neck. There was 
drifting of the right arm downward and of the 
left arm upward, with hyperextension and 
“piano playing” movement of the fingers. On 
finger-to-nose test there was marked past point- 
ing with a wide excursion and a rhythmic 
2 to 3 per second side-to-side tremor. The 
heel-to-shin test was done with difficulty be- 
cause of tremor and ataxia. On rapid alter- 
nating movements of the wrists there was gross 
adiodokokinesis. Rebound phenomenon was 
easily elicited. He was unable to walk without 
support. His gait was wide-based and un- 
steady, and the feet were placed uncertainly 
with gross tremor. Sucking and grasp reflexes 
were observed, but the deep reflexes were nor- 
mal. There was no sensory impairment. There 
was a mild dorsal kyphosis, but no pes cavus. 
III-2. M. O. H. was examined on August 21, 
1954 at the age of 54 years. She had been 
noted to have unsteadiness of gait in her early 
thirties. Her walking became severely disturbed 
and she would stumble and lurch about the 
house, holding onto furniture for support. Her 
speech became slurred and “words would run 
together.” Within two years after onset there 
appeared trembling and shaking in the hips 
and legs and jerking “wild” movements of the 
arms. Since the onset of her illness there has 
been progressive failure of memory, faulty idea- 
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tion, and episodes of agitation and combative- 
ness. For the past five years the patient was 
observed to have visual and auditory hallucina- 
tions. She had been bedridden for four years. 

The patient showed a general wasting, in- 
continence, and severe dementia. Except for 
an occasional isolated word, she was unable to 
communicate. Her position was one of flexion 
of the joints of the upper extremities, with ra- 
dial deviation at the wrist joints. The lower 
extremities were in extension, with some inward 
rotation at the hip joints. There was a 2 to 3 
per second tremor of short arc which involved 
the forearms and hands and a fine rhythmic 
flexion-extension tremor at wrists and fingers. 
When the patient was supported in the sitting 
position there was side-to-side swaying of 
trunk; the upper extremities waved arrhyth- 
mically and stiffly from side to side. Move- 
ments were wavering, unsteady, and too poorly 
organized to accomplish an effective act. There 
was a variable plastic resistance to passive 
movement. There were nonrhythmic repetitive 
movements at the corners of the mouth, with 
an occasional grimace. There was no nystag- 
mus and no apparent loss of visual acuity. 
There was a 4 to 6 per second rhythmic rest 
tremor of the tongue. She reacted to pinprick, 
deep pressure, and vibration when applied to 
face, trunk, and extremities by clumsy attempts 
at withdrawal and wild swinging movements of 
the arms. Grasp and sucking reflexes were 
elicited. Deep reflexes were normal, aside from 
achilles reflexes which were absent. No scolio- 
sis or pes cavus deformity were observed. 

IlI-3. G. O. was examined on April 2, 1941 
at the age of 35 years. Four years before ad- 
mission he was observed to have difficulty con- 
trolling his legs; steps became hesitant and un- 
steady and gait became progressively more 
clumsy and staggering. During the year prior 
to admission he had difficulty holding and ma- 
nipulating tools at work. There had been a 
marked personality change for several months; 
he frequently threatened his wife and children 
with bodily harm, became easily upset, and had 
failure of memory. 

Examination showed a low intellectual level 
consistent with feeblemindedness or mental de- 
terioration, occasional tremor of head and neck, 
and twitching and grimacing movements of 
perioral muscles. No nystagmus was seen. 
There was tremor of the tongue. Speech was 
monosyllabic. There was abnormal spreading 


of the fingers, with irregular ataxic and tremor- 
like movements. Muscle tone and power were 
normal. Finger-to-nose test showed ataxia bi- 
laterally with terminal gross oscillatory tremor. 
There was no definite spontaneous past-point- 
ing. Musculature of lower extremities showed 
no loss of bulk, power, or tone. There was 
moderate static and considerable kinetic ataxia 
on the heel-to-knee test. All reflexes were nor- 
mal. Sensory changes were absent. Station was 
slightly unsteady, and the Romberg sign was 
suggestively positive. The gait was broad-based 
and ataxic. 

Skull roentgenograms were normal, as was 
spinal fluid examination. The intelligence quo- 
tient was 71; the presence of an average vo- 
cabulary suggested that intelligence had once 
been approximately normal. The electroenceph- 
alogram showed evidence of diffuse brain dam- 
age. 

The patient was transferred to a state hos- 
pital where he committed suicide on July 12, 
1941. 

II-2. K.M.C. began to show physical deterio- 
ration and jerking movements in her early thir- 
ties. She lost control of her voice, legs, and 
hips. By age 42 she could no longer climb 
stairs. No mental deterioration was noticed. 
Prior to death at the age of 49 her legs were 
said to have become stiffened. 

II-3. J.C. first had grand mal convulsions at 
the age of 30. At 45 years he began to be 
irritable and disagreeable, speech became muf- 
fled, and his walking was clumsy. A few years 
later he began to express paranoid ideas, be- 
came physically abusive, and had visual hallu- 
cinations and memory loss. He became unable 
to walk without help. He was unable to feed 
or dress himself. He was admitted to Traverse 
City State Hospital on August 7, 1941 at the 
age of 58. 

On examination his comprehension was poor, 
attention span diminished, stream of thought 
slow and disconnected, and memory markedly 
impaired. He was unable to perform simple 
calculations and was disoriented in all three 
fields. The pupils did not react to light, the 
pharyngeal reflex was absent, he had difficulty 
with phonation, and speech was thick. There 
was tremor of the tongue. There was general- 
ized muscle weakness, with tremor of the upper 
extremities and ataxic gait. He died of bron- 
chopneumonia on March 10, 1943. His brain 
was available for neuropathologic study. 
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II-4. M.C.C. lost interest in her family at the 
age of 45. She developed delusions and para- 
noid ideas and became depressed and unable 
to concentrate. Her judgment was severely im- 
paired and she threatened suicide. 

Examination revealed that she was fearful 
and suspicious, with many delusions and visual 
hallucinations. Her memory was fair for past 
events and poor for recent events. There was 
a tremor of the muscles about her mouth and 
nose, as well as of the extended hands and 
fingers. Speech was defective. Her reflexes 
were sluggish. Two months after admission a 
peculiar choreic gait was noted. 

Two years later she was noted to have a 
peculiar gait and lack of coordination of hands. 
The head and arms were in continual activity 
and her mouth twitched. Some passive resist- 
ance to movement was noted. She talked gib- 
berish and was completely inaccessible men- 
tally. She died of infection at age 63. 

II-6. M. C.K. was first noted to exhibit pro- 
gressive physical and mental changes when 
about 42 years of age. At age 45 her hands 
and arms began to tremble; she became clumsy 
in the use of her hands and often dropped 
things. At the same time her gait became un- 
steady and swaying; she would trip over her 
feet and lose her balance and fall. Over the 
next ten years she had become increasingly 
careless about her personal appearance, exhib- 
ited intellectual loss, and suffered from periods 
of depression, moodiness, and agitation. 

On examination her recent, remote, and re- 
tentive memory were moderately impaired; her 
fund of knowledge was limited. There was a 
4 to 6 per second rest tremor of the tongue. 
There was no muscular weakness or wasting 
and no alteration of tone or increased resist- 
ance to passive movement. There was a fine 
rhythmic affirmative 4 to 6 per second tremor 
of the head and a flexion-extension tremor of 
fingers and wrists. Amplitude of tremor was 
accentuated by movement and change in po- 
sition. It could not be arrested voluntarily. 
Finger-to-nose test was performed without past- 
pointing, but with considerable accentuation of 
the amplitude of the tremor. There was disor- 
ganization of rapid alternating movements at 
the wrists. Heel-to-shin test was performed 
with side-to-side tremor and interruptions of 
smoothness of the movement. Her gait was 
wide-based; feet were placed slowly and un- 
certainly. The Romberg sign was negative. 
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Sensory examination was normal, as were the 
reflexes. There was no scoliosis or pes cavus. 

I-2. M.B.C. developed episodes of crying, 
melancholia, and irritability at the age of 30 
and was admitted to Traverse City State Hos- 
pital. On physical examination her mental ac- 
tion was slow and memory was fair; she had 
illusions and hallucinations. At discharge it was 
noted that her mind reacted feebly and imper- 
fectly and that she was unable to connect any 
idea. 

Her family reported that she later developed 
difficulty walking and unsteadiness of hands 
and became bedridden. 


PATHOLOGIC FINDINGS (Case II-3) 


The body was emaciated and dehy- 
drated. The left lung showed a bron- 
chopneumonic consolidation of its lower 
lobe with occlusion of the main bron- 
chus by a thick purulent exudate. There 
was chronic heart disease with sclerosis 
of the mitral valve and atherosclerosis 
of the coronary arteries and aorta. The 
liver showed chronic passive congestion 
and a nutmeg appearance. The spleen 
was markedly congested, as was the 
pancreas. 

Examination of the brain showed 
moderate thickening of the inner menin- 
ges and moderate generalized atrophy 
of the cerebrum. The brainstem and 
cerebellum weighed 100 gm. and were 
markedly atrophic in contrast to the ce- 
rebrum (figure 2). The cerebellar atro- 
phy was diffuse and affected equally the 
hemispheres and superior vermis; there 
was better preservation of the inferior 
vermis and flocculus. On section there 
was marked degeneration of the cerebel- 
lar folia. The atrophy in the brainstem 
affected mainly the basilar portion of the 
pons, where the pontocerebellar fibers 
appeared greatly degenerated while the 
corticospinal tracts appeared intact. The 
inferior olives were markedly atrophic. 
Cross sections of the brain showed mod- 
erate atrophy of the cortex and normal 


Fic. 2. Gross view of brain showing the atrophy 
of the cerebellum, pontile basis, and inferior olives. 


gross appearance of the basal ganglia 
and thalamus. 
Histologic examination 

Spinal cord.—Only the upper segments 
of the spinal cord were available. The 
leptomeninges were slightly thickened. 
Sections stained with Nissl] showed a 
normal appearance of the gray and white 
substance. The sections stained by the 
Weigert method showed pallor of the 
olivospinal and spinocerebellar tracts 
and to a much lesser degree the fasciculi 
gracilis. 

Medulla.—Nissl sections of different 
levels of the medulla oblongata showed 
moderate thickening and fibroblastic 
changes of the leptomeninges. In the 
arcuate nucleus there was almost a com- 
plete loss of ganglion cells; the few that 
remained were shrunken and pyknotic. 
The chief olivary nucleus and ventral 
and dorsal accessory olivary nuclei 
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showed marked cellular reduction with 
considerable gliosis. The nuclei of the 
cranial nerves and the central and Jat- 
eral reticular gray areas appeared nor- 
mal. The preparations stained by the 
Weigert technic showed marked reduc- 
tion of the olivocerebellar fibers (figures 
3 and 4). The ventral external arcuate 
fibers were diminished in number. The 
inferior cerebellar peduncle showed a 
reduction in the number of its fibers. 
The corticospinal system, the medial 
lemniscus, the central tegmental bundle, 
and the medial longitudinal fasciculi ap- 
peared normal. The dorsal spinocerebel- 
lar tracts appeared paler than normal. 
Pons.—Niss] preparations of the pons 
showed moderate thickening of the 
leptomeninges and some arteriosclerotic 
changes in the basilar artery. The gray 
nuclei at lower and upper levels showed 
almost normal appearance in number of 
cells, but at the middle level there was 
loss of cells with degenerative changes 
of many of them. The superior olives 
and the nuclei of the tegmentum of the 
pons showed no pathologic changes. 
Weigert sections of the middle portion 
of the pons showed a marked demyelina- 
tion of the pontocerebellar fibers and of 
the middle cerebellar peduncles (figure 
4). The ventral and dorsal strata of the 
pons appeared to contain normal myelin. 
Similar normal appearance was observed 
in sections made from lower and upper 
pontine levels. The corticospinal system, 
the sensory systems, the central tegmen- 
tal bundles, and the superior cerebellar 
peduncles appeared normal. 
Cerebellum.—Sections of the cerebel- 
lar hemispheres and vermis, including 
the dentate nuclei, stained by the Nissl 
technic, showed marked atrophy of the 
foliae. This atrophy was diffuse and ex- 
tended throughout the entire cerebel- 
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Fic. 3. A. Section of the medulla oblongata at the level of the decussation of the pyramids, showing 
mild demyelination of the ventral and dorsal spinocerebellar tracts and pallor of the dorsal portion of the 
fasciculus gracilis. Weigert’s stain. B. Section of the medulla oblongata through its lower third, showing 
a mild degeneration of the ventral and dorsal spinocerebellar tracts. Weigert’s stain. 

Fic. 4. A. Section of the medulla oblongata through its upper third, showing a degeneration of the in- 
ferior olive, olivocerebellar fibers, and partial degeneration of the restiforme body and brachium pontis. 
Weigert’s stain. B. Section of the pons through its lower third, showing marked degeneration of the 
pontocerebellar fibers and brachium pontis. The brachium conjunctivum, pyramids, and other pathways 
are normal. Marked atrophy of the cerebellar folia. Weigert’s stain. 


lum. There was almost a complete dis- 
appearance of the Purkinje cell layer and 
considerable diminution of the elements 
of the molecular and granular layers. In 
the former there was an increase of glial 
nuclei, and in the latter very marked re- 
duction of granule cells. Higher magni- 
fication showed that the Purkinje, gran- 
ular, and stellate cells were accompanied 
by gliosis visible principally in the mo- 
lecular layer. No inflammatory changes 
were noted in the cerebellar cortex or 


its surrounding meninges. The dentate 
nuclei, at lower and higher magnifica- 
tions, appeared to have a normal number 
of cellular elements; however, some of 
them showed mild chronic degenerative 
changes and increased amount of lipo- 
fuchsin pigment in the cytoplasm. Wei- 
gert preparations showed also marked 
atrophy of almost all folia of the cere- 
bellar cortex and diffuse demyelination 
of the axis of the folia, with decrease in 
the number of myelinated fibers except 
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in the flocculus and rostral portion of 
the inferior vermis. This did not extend 
beyond the folia into the white matter 
of the cerebellar hemisphere. The cap- 
sule of the dentate nuclei as well as its 
hilus appeared normally myelinated. 
Sections stained by the silver carbonate 
technic (Hortega ) showed complete loss 
of Purkinje cells and great loss of granu- 
lar cells in the cerebellar cortex (figure 
5A). In the molecular layer there were 
numerous basket cells with their axis 
cylinders running parallel to the surface 
of the laminae and their collaterals form- 
ing empty baskets about the absent body 
of the Purkinje cells. The climbing fibers 
were scanty and the mossy fibers as well 
as the granule cells of the granular layer 
were markedly diminished in number. 
Midbrain.—Sections of the midbrain 
stained by the Nissl and Weigert tech- 
nics showed a normal appearance of nu- 
clei, including the red nuclei and sub- 
stantia nigra. The corticopontine tracts, 
corticospinal tracts, and the superior 
cerebellar peduncle appeared normal. 
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Thalamus. The dorsal and ventral 
thalamus showed normal configuration 
and cytoarchitecture. Except for a few 
small areas of perivascular cuffing by 
mononuclear cells, no pathologic changes 
are present. 

Basal ganglia._The caudate nuclei and 
putamen appeared reduced in size. This 
reduction was more evident in the head 
of the caudate nuclei. Nissl prepara- 
tions revealed decrease in number of 
ganglion cells in both caudate nuclei 
and putamen, with increase in glial nu- 
clei. This gliosis was more intense in 
the subependymal areas, and it was ac- 
companied by mild chronic ependymitis. 
The small arterioles of the putamen 
showed marked deposits of calcium in 
the vascular tunics. The pallidum 
showed mild loss of the large neurons 
and moderate gliosis. Weigert prepara- 
tions showed normal myelin stain of the 
basal ganglia anc internal capsule. 

Cerebral cortex.—In Niss] preparations 
the leptomeninges of the cerebrum 
showed some thickening and fibroblastic 


Fic. 5. A. Section oe the contains cortex showing complete loss of Purkinje cells and diminution of 
granular cells. The empty baskets of the stellate cells and the parallel fibers are more or less preserved. 
Silver carbonate stain of Hortega. B. Section of the temporal lobe cortex showing marked atrophy with 


loss of neurons and p of 


senile plaques. Silver carbonate stain of Hortega. 
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HEREDITARY CEREBELLAR ATAXIA 


changes. Some of the small vessels had 
calcium deposits in their tunica media, 
with moderate arteriosclerotic changes. 
There was moderate loss of ganglion 
cells of the cerebral cortex, with increase 
of glial nuclei throughout but preserva- 
tion of normal cytoarchitecture. Some 
of the neurons showed mild chronic de- 
generative changes. These changes were 
marked in the temporal region, where 
there was greatest loss of ganglion cells 
and an increase of glial elements. Nu- 
merous senile plaques were observed 
Hortega silver staining technic (figure 
5B). 


CONCLUSIONS 


Examples of olivopontocerebellar atro- 
phy with pathologic findings limited to 
medullary olives, pons, and cerebellum 
are rare. Even Dejerine and Thomas,‘ 
in their original description, found some 
symmetric degeneration in the anterior 
and lateral margins of the higher cer- 
vical segments of the spinal cord. More 
commonly there is also involvement of 
one or more of the long tracts of the 
spinal cord, such as dorsal columns, cor- 
ticospinal tracts, and dorsal and ventral 
spinocerebellar tracts. Occasionally mo- 
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tor nuclei or cranial nerves and anterior 
horn cells of the spinal cord are in- 
volved.*:79 

Ley,"® Rosenhagen,® and Aring" have 
pointed out the occurrence of extrapy- 
ramidal tremors, rigidity, and abnormal 
involuntary movements associated with 
olivopontocerebellar ataxia, which they 
have ascribed to gliosis and cell loss in 
the basal ganglia and substantia nigra. 

There is a definite tendency for vary- 
ing degrees of mental deterioration to 
appear in the later stages of the disease. 
Mental symptoms occur more commonly 
in cases which run a subacute course.” 
The high incidence and relatively early 
appearance of intellectual loss and psy- 
chosis found in this report is rather un- 
usual. The presence of numerous senile 
plaques throughout the cerebral cortex 
is an interesting finding that is difficult 
to interpret. 


SUMMARY 


Seven cases of a dominantly inherited 
cerebellar ataxia with onset in third and 
fourth decades are reported. Clinical 
findings are strikingly uniform. Neuro- 
pathologic observations in one case re- 
semble those of olivopontocerebellar at- 
rophy. 


The authors are indebted to Dr. James V. Neel and the staff of the Hereditary Clinic, University 


Hospital, for assistance in this investigation. 
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Observations on the Pain and Trigger 


Mechanism in Trigeminal Neuralgia 


Benjamin L. Crue, M.D., C. Hunter Shelden, M.D., Robert H. Pudenz, M.D. 
and Donald B. Freshwater, M.D. 


In THIs REPORT the term trigeminal neu- 
ralgia refers specifically to the syndrome 
of tic douloureux. To be considered tic 
douloureux, each case presented the 
triad of paroxysmal attacks of pain, pain 
limited to the distribution of the tri- 
geminal nerve, and induction of the pain 
by stimuli to sensory endings in the tri- 
geminal area. 

This syndrome has been recognized 
for centuries. In 1821 Bell of England 
and Magendie of France showed that the 
trigeminal, and not the facial, was the 
sensory nerve of the face. 

In 1901 Frazier, following the sugges- 
tion of Spiller, developed the subtempo- 
ral craniotomy using the extradural ap- 
proach for a_ retroGasserian subtotal 
rhizotomy. Frazier went on to perform 
this operation on over 700 cases, with a 
mortality of less than one-half of one 
per cent.’ In 1925 Dandy presented his 
posterior fossa approach, which was very 
successful in his cases. In his large series 
of over 500 cases* he was able to explore 
the cerebellopontine angle and gain an 
experience which has been unequaled.’ 

In 1938 Sjoqvist presented his excel- 
lent study on section of the bulbospinal 


tract of the fifth nerve.* This type of 
operative procedure must, of course, re- 
main a formidable one, and the search 
for a safer, simpler, and more effective 
operative technic has continued. Espe- 
cially to be desired would be an effective 
method which would not subject the pa- 
tient to postoperative trigeminal anes- 
thesia. 


PERIPHERAL DECOMPRESSION 


In 1951 Woltman suggested to Shelden 
the possibility of decompression of the 
trigeminal nerve in tic douloureux after 
a decompression of the seventh nerve in 
a case of facial tic.5 From 1951 to 1953 
ten patients with third or second division 
tic had a decompression procedure car- 
ried out at the foramen rotundum or 
ovale with a neurolysis of the nerve in- 
volved. The immediate results were 
good. There was cessation of the pain, 
with only a minimal hypalgesia and no 
operative morbidity. 

During this period it was learned that 
Taarnhoj was obtaining similar results 
in Copenhagen by decompressing the 
posterior root. Following Taarnhoj’s pub- 
lication in 1952, some observers ap- 


Read at the seventh annual conference of the Southern California Neurosurgical Society and the 
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TRIGGER MECHANISM IN 


peared to conclude that, since decom- 
pression helped, then compression might 
be the causative factor in trigeminal neu- 
ralgia. However, if relief of pain in tic 
douloureux could be obtained either by 
decompression of the posterior root or 
the peripheral branches, the two meth- 
ods must have something in common. 
The one common feature appeared to be 
the operative trauma. Postoperative 
hypalgesia, even if only temporary, was 
also reported after posterior root decom- 
pression, but was apparently not consid- 
ered significant. 

In more anterior peripheral decom- 
pression, as the technic of handling the 
high-speed dental drill around the fo- 
ramina improved, the trauma to the 
nerve and the postoperative hypalgesia 
decreased. Of the ten patients operated 
upon, five had a recurrence of symp- 
toms. The other five have remained free 
of recurrence from two to four years. 


POSTERIOR ROOT COMPRESSION 


It was considered that the trauma of 
surgery rather than the decompression 
may have been the curative factor in 
both so-called “decompression” proce- 
dures. It was decided to try merely com- 
pressing the trigeminal nerve. On theo- 
retical grounds for a possibly more last- 
ing result, it was done with a retroGas- 
serian approach (figure 1). The first 
compression procedure was done in De- 
cember 1953. To date 28 compressions 
have been done. The results have been 
most gratifying. There has been no fail- 
ure of pain relief, and thus far (up to 
15 months) no recurrence. There has 
also been no mortality or surgical mor- 
bidity. There have been no cases of 
postoperative facial palsy, extraocular 
weakness, corneal disturbance, or fifth 
motor involvement. 
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Fic. 1. Technic of posterior root compression. A 
blunt dissector is used to compress the lower half 
of the root after opening the dura propria with a 
right-angled knife. 


Although there has been no exact way 
of measuring the amount of compression 
used, in general less and less pressure 
has been applied at each operation. An 
attempt has been made to compress 
selectively only those fibers coming from 
the division involved. This has been 
done to try to determine the smallest 
amount of pressure needed to effectively 
stop the pain, and thus give a minimal 
amount of postoperative hypalgesia. On 
several of the recent compression pro- 
cedures the dura was not even opened, 
the fibers being compressed without be- 
ing directly exposed. Three of the most 
recent patients have all had a few tic 
pains immediately postoperatively, but 
these subsided spontaneously in one to 
three days without reoperation. Whether 
this type of light compression will have 
a lasting effect is, of course, not yet 
known. Such attempts are felt justified 
because reoperation for further compres- 
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sion is felt to be superior to rhizotomy 
with a permanent anesthesia. It is still 
to be hoped that in the future some safe 
and effective medical treatment may find 
these patients with the root still intact 
should they develop a recurrence of 
pain. 


CERVICAL NERVE BLOCK 


We did not, and still do not, have a 
good explanation for the results of this 
compression procedure. The fact re- 
mains that it works, and there must be 
a reason. Further investigation certainly 
seemed indicated. In early 1954, soon 
after the first compression procedure, the 
authors became acquainted with the pa- 
pers by Wyburn-Mason™* in which al- 
cohol block or section of the greater 
auricular nerve in the treatment of tic 
douloureux was described. Wyburn-Ma- 
son listed 13 different reasons for con- 
sidering tic douloureux to be an involve- 
ment of the high cervical nerves rather 
than the trigeminal nerve. Although 
some of his conclusions did not seem 
warranted to the present authors, he did 
give the impressive number of 56 cases 
of tic cured by this procedure as long 
as the trigeminal pain had not involved 
the tongue. 

We have all seen cases of high cer- 
vical injury, such as those due to whip- 
lash, where there are objective sensory 
changes well up into the face in the area 
considered to be trigeminal. Conse- 
quently it was felt that this line of ap- 
proach certainly deserved further inves- 
tigation. As a first trial, a 63 year old 
female patient with typical third divi- 
sion tic had her greater auricular nerve 
blocked with xylocaine in February 
1954. This gave complete relief of spon- 
taneous pain and abolition of the trig- 
ger zone of her lower lip. After the anes- 


thesia wore off, her pain returned un- 
changed. Then the greater auricular 
nerve was sectioned in the neck and she 
has had complete relief to the present 
time (12 months). It was, of course, 
hoped that this simple procedure would 
be a uniformly effective tool in the neu- 
rosurgeon’s armamentarium. However, 
this has not proved to be so in our hands. 
While the results have been dramatic 
at times, and the importance of this 
procedure in attempting to further our 
knowledge of the mechanisms in this 
disease cannot be over-emphasized, the 
relief obtained in many instances has 
not been as great as had been hoped. 

The procedure of block and even of 
section of the greater auricular nerve is 
so simple that on occasion it has been 
done as an outpatient procedure. Xylo- 
caine block has been done on over 30 
cases with trigeminal pain in various 
combinations in all three divisions, with 
and without pain in the tongue. Of these 
patients, 11 experienced complete or 
almost complete relief from tic pain 
and surgical section or crushing of the 
greater auricular nerve was done. In 
five this has proved to be adequate, 
but five others had a recurrence and a 
trigeminal compression was done. In the 
eleventh and most recent case, there was 
also failure of pain relief and a further 
step is contemplated. 

Before describing results from the 
greater auricular nerve blocks further, 
it is necessary to discuss the next step 
in our investigation of the pain and trig- 
ger mechanism, namely, the use of nerve 
blocks of the greater occipital nerve. 
It was felt in the light of the results 
from trigeminal compression and from 
the results in our initial greater auricular 
nerve section, that the interruption of 
sensory stimuli into the central connec- 
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tions of the upper cervical cord might in 
some way play a role in the cessation of 
tic pain. Consequently the greater oc- 
cipital nerve was thought of at once. 
The greater auricular nerve is composed 
primarily of the anterior primary divi- 
sions of C2 and C3, while the greater 
occipital is made up largely of the pos- 
terior primary branch of C2. That there 
is a relation between the trigeminal and 
occipital nerves has long been recognized 
clinically. Herpes of the first trigeminal 
division seldom crosses the midline, but 
not infrequently moves back to include 
the occipital area. One recent patient 
had a high cervical rhizotomy for in- 
tractable occipital neuralgia. Postopera- 
tively she showed herpes on both the 
upper and lower lip on the ipsilateral 
side. It should be noted that, after the 
trigeminal compression procedure, post- 
operative herpes in the appropriate divi- 
sions seems to occur just as frequently 
as after rhizotomy.® Other examples of 
occipital trigeminal relationship are seen 
in neck injuries with facial and retro- 
orbital pain relieved by occipital nerve 
block. Recently Skillern has discussed 
this relationship in detail.’° 

Thus, in March 1954, it was decided 
to try blocks of the occipital nerve as 
well as the greater auricular nerve in 
trigeminal neuralgia. The first patient 
on whom this was attempted illustrates 
many of the findings substantiated by 
further trials and will be described in 
some detail. 


A 63 year old white man had trigeminal neu- 
ralgia in the left third division. He had had 
typical recurrent lancinating pain intermittently 
for 17 years. He had no paia on the right and 
none in the tongue. On May 27, 1952, a tri- 
geminal decompression of the third division was 
effected by enlarging the left foramen ovale. 
Following this procedure there was complete 
relief of pain for 18 months and then a recur- 
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rence of gradually increasing severity. Neuro- 
logic examination revealed only a moderate 
degree of hypalgesia to pinprick and touch in 
the left third division. The patient’s pain was 
all in the left third division. He was having 
frequent severe spontaneous pain. His pain 
could also be triggered by touching either his 
left lower lip or the hair of his temple about 
one inch above and in front of the left ear. 
It was felt that the trigger point was in the 
third division in about the area where the au- 
riculotemporal nerve, supraorbital nerve, and 
occipital nerve areas would meet. Xylocaine 
was injected, blocking his left greater auricular 
nerve. He shortly had cessation of all spon- 
taneous pain in his left third division and would 
no longer trigger off his lower lip. However, he 
still fired readily from the trigger point on his 
scalp, although mandibular pain was only ap- 
proximately 50 per cent as severe. After 15 
minutes, 5 cc. of 1 per cent xylocaine was in- 
jected into the left occipital nerve. Although 
the area of anesthesia did not reach forward 
to the described trigger area, he shortly ceased 
to fire from his scalp and was completely free 
of pain. When seen the next morning his symp- 
toms had returned unchanged. Repeat blocks 
were done with identical results. Subsequently 
the injections were done with saline without 
benefit. On March 31, 1954 a compression pro- 
cedure of the posterior trigeminal root was car- 
ried out with complete relief of symptoms to 
the present time. 


Although this is a preliminary report 
and the number of cases of occipital and 
greater auricular nerve block is: still 
small, there are several findings which 
we believe to be of interest and sig- 
nificance if they are substantiated by 
subsequent investigation. 

1. Unlike Wyburn-Mason, we are un- 
able to find any clear-cut pattern. There 
have been several cases of only third 
division involvement with no tongue 
pain where greater auricular block has 
not helped significantly. On the other 
hand, there is one case of severe pain 
in both the second and third divisions 
including the tongue, with trigger points 
in all three divisions, where greater au- 
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ricular block gave complete and imme- 
diate relief on two separate occasions. 

2. However, there definitely seems to 
be a relationship between the division 
in which the pain or trigger is located 
and the nerve blocked. If anesthesia is 
produced in the contiguous or overlap- 
ping area, the results seem to be better. 
Thus we usually block the greater au- 
ricular, and, at times, the lesser occipital 
and cutaneous colli branches for third 
division pain and the occipital for first 
division pain (rare) or trigger (more 
common). As an example, one woman 
had severe third division pain and only 
minimal second division pain. After sec- 
tion of the greater auricular nerve, she 
has no third division pain but now com- 
plains about second division pain. 

3. Regardless of contiguous areas, the 
occipital and greater auricular nerves 
seem to have a reinforcement or sum- 
mation value. If a block of one does not 
completely relieve the pain, blocking the 
other nerve will sometimes add to the 
effect regardless of the division in which 
the pain is centered. 

4. At the present time there does not 
appear to be any relationship between 
the severity or the length of history of 
pain and the success of nerve block. 

5. It is interesting to note that local 
block of the greater auricular nerve in 
trigeminal pain may at times apparently 
interrupt a pain cycle and give relief 
for considerable time. In most cases, 
however, the pain soon returns un- 
changed. In a number of cases patients 
have complained bitterly that, after the 
local anesthetic wore off, the pain seemed 
definitely increased in severity. 


POSSIBLE MECHANISMS 


In view of the foregoing, the authors 
cannot refrain from at least speculating 
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regarding the role of the compression 
procedure and peripheral nerve blocks 
in the mechanism of relief of the tic 
pain. As far as the compression pro- 
cedure is concerned, we admittedly do 
not know just what fibers are altered by 
the pressure. Clinically, two findings 
after the compression procedure are of 
interest. There is usually an area of 
hypalgesia to pinprick and touch, most 
marked in the third division. This usual- 
ly subsides in a few days, although a 
minimal sensory deficit may persist. It 
is felt that the technic of the procedure 
explains the fact that the mandibular 
branch is most involved, even where at- 
tempts were made to compress the sec- 
ond division fibers selectively. In strip- 
ping up the dura to reach the Gasserian 
ganglion, considerable trauma must in- 
variably be inflicted on the third divi- 
sion. 

The second unusual clinical finding 
following trigeminal compression is that, 
while most people are very thankful that 
they have no real anesthesia (and many 
have experienced this after previous al- 
cohol blocks ), subjective numbness over 
the trigeminal distribution has been 
noted, although no objective loss could 
be demonstrated by testing the usual 
modalities of sensation. How much of 
this must be interpreted as psychologic 
is difficult to determine. 

Thus, on hypothetical grounds, the 
effect of the compression procedure 
would seem to be most likely due to 
decreasing the total unit number of im- 
pulses that the trigeminal nerve is able 
to convey, rather than selective destruc- 
tion of any one type of sensory fiber. 
As yet we have not been able to study 
any of the postcompression trigeminal 
nerves microscopically as there have 
been no deaths in this group of 28 cases. 
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Fic. 2. Connection between 
the greater auricular and 
facial nerves. Drawn from 
a cadaver dissection. 


In trying to correlate the findings on 
greater auricular and occipital nerve 
block with the other known facts in tic 
douloureux, one must first think of the 
possibility of a double peripheral sensory 
innervation. Weddell? has shown that 
a unit area of skin apparently has sen- 
sory fibers from at least two directions. 
The phenomenon of overlap, as shown 
by Sherrington’s spinal root section, is 
well known. If fibers from the occipital 
and greater auricular nerves extend into 
the area of the trigeminal nerve, they 
may well be analogous. It has long been 
known that occipital nerve fibers ana- 
tomically extend forward beyond the 
posterior limits of the ophthalmic divi- 
sion of the trigeminal. The greater au- 
ricular nerve has a large branch that 
joins with the facial nerve (figure 2). 
Many anastomoses between cranial 
nerves and cervical branches have been 
described anatomically, but an exact 
knowledge of many of their physiologic 
functions has lagged behind. 

The nervous system, unlike the vas- 
cular, is usually fairly constant in its 


development. Yet almost all standard 
texts refer to the unexplained irregulari- 
ties in the borders of the trigeminal area 
and mention great individual variations. 
This may well depend on which nerve 
is under study and the method of exam- 
ination used. If one uses response to 
pinprick where one nerve is blocked in 
an area where cutaneous innervation is 
known to be overlapped, the remarkable 
finding is the constant sharp line of de- 
marcation which the patient will invar- 
iably acknowledge subjectively. If one 
uses a different test method, such as 
touch, the boundary will be quite dif- 
ferent at times, and there may be a grad- 
ual gradient zone. In view of the now 
established concept that each modality 
of sensation has its own separate and 
unique end organs and afferent fibers, 
this leads one to wonder just what type 
of endings might be included in these 
overlapping areas. 

How complicated these connections 
can become in a pathologic situation 
may be illustrated by a recent case of 
auriculotemporal (Frey) syndrome.%%-14 
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The patient had had the facial nerve in- 
jured in childhood and now had excess- 
ive sweating in the region of the temple 
when eating or thinking of food. Before 
sectioning his auriculotemporal nerve, 
test blocks were carried out, including 
one of the greater auricular nerve. This 
produced the expected area of anesthe- 
sia but also a slight but definite hypal- 
gesia in the trigeminal area to the mid- 
line, most marked in the third and least 
in the first division. 

Another illustration of how little we 
know of the direction of pain impulses 
or “referred pain” in this area is seen in 
the following case. A 43 year old white 
male physiotherapist, with no history of 
facial pain, had his teeth cleaned rou- 
tinely. Following this his gums were 
sore and on biting or brushing his left 
teeth he experienced sudden discreet 
stabbing “tics” of pain in his left ear lobe 
only, definitely in the area of the greater 
auricular nerve. 

Another illustrative case is that of a 
recent patient with whipsnap neck in- 
jury, who had a unilateral area of anes- 
thesia over the greater occipital nerve 
distribution. He complained that shav- 
ing the neck under his chin on the af- 
fected side produced a severe pain re- 
ferred to the anesthetic occipital area. 

In view of the many cases of continu- 
ing clinically complete anesthesia in the 
trigeminal areas after posterior rhizoto- 
my of the fifth cranial nerve, any attempt 
to hypothecate a cervical innervation as 
well to the majority of the trigeminal 
area would be difficult indeed to sub- 
stantiate, although this may prove to be 
the answer, as Wyburn-Mason appar- 
ently believed. 

In trying to correlate the results from 
trigeminal compression and greater au- 
ricular occipital nerve blocks in trigem- 
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inal neuralgia, one cannot draw final 
conclusions. But, after the syndrome of 
tic douloureux is established, if blocking 
the higher cervical nerves can stop the 
pain even in a few instances, there must 
be a connection in the pain mechanism. 
It seems to us this connection is most 
likely a central one, most probably in 
the upper cervical cord where the de- 
scending sensory nucleus of the fifth 
cranial nerve must be in a juxtaposition 
with the incoming upper cervical sensory 
fibers. Just how these two areas are re- 
lated is not known. Even after much in- 
vestigation’ the exact peripheral distri- 
bution in the descending nucleus of the 
fifth cranial nerve is not clear. To quote 
Nielsen’s recent text,’ “It’s (the trigem- 
inal) sensory descending root (for per- 
ception of pain and temperature only) 
extends downward through the entire 
length of the medulla joining its nucleus 
which lies mesial to it . . . It has long 
been taught that in lesions of the de- 
scending root of the fifth nerve the loss 
is of the so-called onion peel distribu- 
tion, such that the highest phylogenetic 
portion is supplied by the highest por- 
tion of the root and nucleus. Differen- 
tial diagnoses of disease of the brain- 
stem have been based on this supposed 
anatomic fact. Studies based on throm- 
bosis of the posterior inferior cerebellar 
artery, syringobulbia, and, above all, on 
the results of tractotomy for relief of 
trigeminal pain seem rather to refute 
such a theory. Tractotomy causes loss 
of pain and temperature sense according 
to the distribution of the three periph- 
eral divisions. This harmonizes with 
Bing’s diagram rather than with the 
classical teaching.” 

It has always seemed to the authors 
that, regardless of the original cause, 
once the syndrome of tic douloureux was 
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established, there could be little doubt 
of the central nature of the typical ex- 
plosive pain. The pain, so unlike any 
neuralgia or neuritis elsewhere, must be 
a sudden release of an abnormally large 
number of pain impulses, which presum- 
ably pass through the thalamus to reach 
the cortex and consciousness. At times 
it may be perpetuated for a considerable 
length of time. At just what level this 
hypothetical, unique, sensory “epilepto- 
genic” focus is located is, of course, un- 
known, but it cannot conceivably be 
peripheral. The concept of a central sen- 
sory seizure is unique, but so is the pain 
in trigeminal or glossopharyngeal neu- 
ralgia, and so is the anatomic and phys- 
iologic area involved. The term “sensory 
epilepsy” has been used for years but 
refers to a typical motor cortical seizure 
which is triggered by known incoming 
sensory stimuli and is hardly analogous 
to the present hypothesis. The fact that 
motor discharges from the nearby sev- 
enth nerve nucleus in the form of true 
facial tic movements may at times ac- 
company the pains of tic douloureux 
lends some substantiation to this elec- 
trical concept. The fact that the pain 
may remain limited to a single division 
for a long period fits in well with our 
belief that this focus is probably at a 
low level in the brainstem in relation 
to the nucleus of the fifth nerve. 
Suppose for the sake of discussion we 
tentatively accept this hypothetical cen- 
tral focus of pain in trigeminal neural- 
gia. One must then consider what is nec- 
essary to make it “fire” or discharge. 
Here we find the trigger mechanism 
playing its role. Trigger zones are not 
limited to tic douloureux but are found 
in other types of peripheral “referred 
pain” mechanisms and have been exten- 
sively studied by Travell.’* However, 
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these deep trigger zones in myofascial 
syndromes are dissimilar to the light 
touch or movement needed to trigger 
tic douloureux. Only in certain sympa- 
thetic involvements, such as causalgia, 
is anything as sensitive found. Feeding 
into the substantia gelatinosa of Rolando 
are incoming sensory impulses from not 
only the trigeminal but the upper cer- 
vical sensory nerves on the same side. 
They probably are not all of equal im- 
portance, either as to the volume of in- 
coming impulses or the location of their 
endings in relation to this hypothetical 
abnormal “internuncial pool” awaiting 
discharge. We do not recall ever seeing 
tic pain simultaneously in the first and 
third divisions, for example, with no in- 
volvement of the second. 

There is a time factor. Once a pain 
is triggered there is often a refractory 
period during which the trigger zone 
can be touched safely. Thus, once a 
tic has started we often see the patient 
pressing on his face with masochistic 
determination. It should be noted that 
the trigger zones are usually located in 
peripheral areas with a maximum num- 
ber of sensory endings in a unit area, 
such as around the eyebrow, the hair of 
the temple, or the lip. One would ex- 
pect, as is found clinically, that the focus 
(pain location) would be more constant 
than the location of the firing mechanism 
(trigger zone). The trigger zones are 
much more unstable and reportedly can 
even be altered psychologically, as under 
hypnosis, 

As the course of the disease progresses, 
it must be due to one of two factors or 
a combination of both: 1) Either due 
to repeated use of the focus or to 
progression of the underlying etiologic 
cause (such as arteriosclerosis ), the total 
number of incoming units needed per 
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given time to fire the pain focus steadily 
declines. 2) Or due to progressive pe- 
ripheral involvement of the incoming 
nerves, such as infection around the 
teeth or angle tumor irritating the 
branches of the trigeminal, the total unit 
intake per time increases to a critical 
level. Finally the point is reached where 
only a small increase in input in just 
the right area, such as touching the lip 
or moving the face, will be sufficient to 
fire, the location of the trigger zone pe- 
ripherally being a function of the num- 
ber of peripheral endings and also the 
location of the central endings of these 
fibers in relation to the central focus. 
Eventually a point is reached where the 
normal input such as from propriocep- 
tion without any objective external sen- 
sory stimulation is above the critical 
level and we find spontaneous tic pain. 

One must now see if other known ob- 
servations in trigeminal neuralgia fit in 
with this hypothetical scheme. 

1. Why are there so many third divi- 
sion pains and so few first division pains? 
This may well be a function of the loca- 
tion of the placement of the central end- 
ings, still unknown. Or it may be that 
an individual with a predisposition 
toward tic may establish his focus in 
the area of maximum incoming stimuli, 
and the third division with the teeth and 
movable mandible is certainly more 
often liable to be pathologically irritated 
(and stimulated?) than the ophthalmic 
division. 

Before dismissing the phrase “predis- 
position to tic” so lightly, one case in 
this series is of interest. A 45 year old 
white man had typical tic since age 17. 
His mother had tic pains from an early 
age on the same side. While this heredi- 
tary factor may have been due to a pe- 
ripheral anomaly, it certainly seems more 


likely to indicate a central type of defect. 

2. Why is tic unilateral in all but 2 
to 4 per cent? This should be expected 
because, even if centrally there was an 
equal predisposition bilaterally to the 
establishment of a firing focus, the ex- 
ternal trauma to which the peripheral 
division of the trigeminal is subjected 
is usually not symmetric. Consequently, 
the incoming volume might be expected 
to be greater on one side. There cer- 
tainly can be no doubt as to the periph- 
eral element in the etiology of this dis- 
ease. Contrary to Dandy, it may well 
be peripheral to the Gasserian ganglion. 
Several of the patients in this series had 
their tic pains start on the same side 
soon after dental surgery, one at a very 
early age where there was no sign of 
trigeminal pain as a reason for the den- 
tal work. Also contrary to Dandy’s be- 
lief, there may be either a traumatic or 
hereditary factor in the etiology. There 
were two cases where there was a defi- 
nite history of severe trauma to the head 
on the same side. It is unusual that 
there are so many bilateral tics. In this 
series three patients had had bilateral 
pain so severe as to necessitate some 
type of pain relief procedure on both 
sides. Several others had had some mi- 
nor tics on the “good” side. 

In this regard two patients who had 
trigeminal rhizotomies prior to this series 
are of interest. These two patients had 
typical third division tic but also had 
trigger zones outside the trigeminal area. 
One man fired from pressure on his big 
toe. The second case was an 83 year old 
female who had right third tic pain 
readily triggered off her lower lip. She 
also held her right hand carefully pro- 
tected the same as a patient with caus- 
algia. Any movement of her thumb, such 
as shaking hands, immediately triggered 
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her right third division pain. These two 
cases were considered to be evidence of 
the central stimulation of the pain mech- 
anism. However, on later reflection it 
was difficult to explain the fact that the 
trigger area was on the same side as the 
pain, as the majority of the sensory im- 
pulses should have crossed in the cord. 
It is obvious that these may have repre- 
sented some type of palmo-mental reflex 
where a slight, perhaps imperceptible, 
movement of the platysma or skin set off 
the more usual type of trigger area in 
the affected third division. 

3. How do we explain these organic 
lesions, such as tumors of the cerebello- 
pontine angle, which seem to cause tic? 
In the first place, many of these people 
have a different type of trigeminal pain, 
not at all similar to tic douloureux. This 
is in line with attempts to produce pain 
by artificial stimulation. The pain from 
electrical stimulation of the posterior 
root or entrance of a needle into a pe- 
ripheral branch is not at all similar to 
the tic pain. In approximately 3 per cent 
of angle tumors with true tic pain, the 
irritative lesions may well have acted 
only to increase the total inflow in a 
patient with a potential central tic focus. 
One must remember the tremendous 
number of patients with angle neoplasms 
and the even larger number with poor 
dental work who never have anything 
at all resembling tic douloureux. Dandy 
has repeatedly pointed out that lesions 
behind the Gasserian ganglion and in- 
volving the sensory root are particularly 
liable to produce true tic pains. Whether 
pathologic lesions involving the periph- 
eral portions of the trigeminal or the sen- 
sory root itself can be assumed to have 
increased the total inflow of afferent im- 
pulses by irritation must at present be 
merely a matter of conjecture. It may 
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well be that it is an unusual pattern or 
balance of inflow with an actual decrease 
in the total, as may be the case in other 
types of organic pain syndromes such as 
tabetic crisis or postherpetic neuralgia 
where there is clinical evidence of ac- 
tual nerve damage. 

4. There remain other considerations 
of trigeminal pain which cannot be fitted 
well into this or any other hypothesis. 
One of these is the effect of the seasons. 
Tic has long been known to recur in the 
spring and fall. 

5. Lastly, we must fit the various sur- 
gical treatments into this hypothetical 
scheme. Anything that decreases the in- 
flow of sensory impulses into this crit- 
ical area in the brainstem should be 
beneficial. Attacking the trigeminal it- 
self on theoretical grounds alone should 
be most effective. And keeping in mind 
not only the total units of inflow but 
their central endings around this hypo- 
thetical focus, one would expect better 
success when the painful division itself 
was attacked. That the affected division 
itself need not always be attacked is 
often shown by the subsidence of pain 
in more than one division of the trigem- 
inal after only a single alcohol block of 
the most painful division. One would, 
of course, expect best results from sec- 
tion of the trigeminal. However, com- 
pression seems to be adequate. Recur- 
rence may develop if the fibers are not 
permanently destroyed by compression. 
Of the 28 trigeminal compressions re- 
ported here, none has recurred as yet 
but the time is too short for adequate 
interpretation. However, it was destruc- 
tion of the trigeminal with its sequelae 
of anesthesia that the compression pro- 
cedure was designed to obviate. With 
modern anesthesiology and surgical tech- 
nics, reoperation seems to be less of a 
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threat than trigeminal anesthesia or the 
risk of medullary tractotomy. 

That even trigeminal section may not 
be adequate is seen in the rare case pre- 
sented by Wyburn-Mason, where trigem- 
inal “ghost pains” persisted until the 
greater auricular nerve was also cut. 
Here one must recall at once the work 
of Foerster who recorded pain from stim- 
ulation of the distal ends of sectioned 
cutaneous nerves in the human subject. 
This pain was abolished by section of 
adjacent overlapping cutaneous nerves. 
Thus these so-called “ghost pains” may 
be explained on either a peripheral or a 
central basis. 

Blocking the high cervical nerves with- 
out attacking the fifth nerve itself, may 
stop the trigeminal pain in some cases. 
While the number of such cases where 
this may be possible or permanently suf- 
ficient will be small, it certainly deserves 
further investigation. 

How the medical treatments, which 
are undeniably effective in some cases, 
fit into this scheme is also unknown. 
Some may reduce the sensory inflow by 
improving the irritating peripheral ab- 
normality. Others may raise the critical 
level needed to fire the central focus. 
However, while By», trilene, and possibly 
stilbamidine, may work at times, there 
is still no safe and surely effective med- 
ical treatment. It is hoped that one may 
be forthcoming. 


SUMMARY 


Past attempts to find a more effective 
surgical treatment for tic douloureux 
have been mentioned briefly. The simi- 
lar results of Taarnhoj in decompressing 
the posterior root of the trigeminal nerve 
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and of our ten cases of a more anterior 
peripheral decompression were cited. 
Both gave similar immediate relief but 
with a significant recurrence rate. In an 
attempt to find the common factor in 
both of these so-called “decompression” 
procedures, a trigeminal compression 
procedure was devised.'* This has been 
done in 28 cases with uniform relief of 
symptoms and no surgical morbidity. At 
the present time there has been no case 
of recurrence up to 15 months. To fur- 
ther study the pain mechanism in tri- 
geminal neuralgia, greater auricular and 
greater occipital nerve blocks have been 
carried out. In this presentation a tenta- 
tive hypothesis of a possible central pain 
mechanism has been outlined. 


CONCLUSIONS 


1. Compression may be the important 
factor in the recent trigeminal “decom- 
pression” procedures. Trigeminal com- 
pression in our practice is the standard 
surgical procedure for trigeminal neu- 
ralgia. It will probably continue to be 
so, unless a medical treatment is found 
ora high recurrence rate, as yet not in- 
dicated, forces abandonment. It is of 
especial value in bilateral disease. 

2. Further investigation of cervical 
nerve block is indicated. Further data 
are needed in working out the mechan- 
isms of this disease. Perhaps no patient 
should be subjected to craniotomy until 
the simple procedure of local cervical 
nerve block has been tried. 

3. At the present time the prepon- 
derance of evidence seems to indicate 
some central type of mechanism in tri- 
geminal pain, regardless of the under- 


lying etiology. 
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@ There is a very curious symptom which seems to belong exclusively to dis- 
eases of the spinal cord (at least we do not know of any case of disease of the 
encephalon in which this symptom has existed, the spinal cord being healthy). 
It consists in a spasm of the flexor muscles of the lower limbs, spasm which is 
so powerful that the anterior parts of the thighs come almost in contact with 
the abdomen, while the heels are drawn up so as to touch the back parts of 
the thighs. 

Were it true, as admitted by Bellingeri and Valentin, that the anterior 
columns of the spinal cord are a bundle of nerve-fibres animating the flexor 
muscles, and that the posterior columns contain the nerve-fibers animating the 
extensor muscles; and were it true, also, as admitted by almost all physiologists, 
that the nerve-fibres have the same excitability in the spinal cord as in the 
trunks and branches of nerves, we should see flexion san ea in cases of tu- 
mors or diseases exciting the anterior columns, and extension in cases of excita- 
tion of the posterior columns. Now, in examining pathological cases in this 
respect, we find that there are a great many more in which neither of these 
symptoms have existed than cases in which they have been observed with the 
peculiar alteration which should be connected with them. 


C. E. Brown-Séquard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 
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CASE PRESENTATION 


A white girl, born on December 28, 1950, 
was first examined at the age of 27 months, 
when she was referred for evaluation because 
of progressive difficulty in walking. 

‘the child had been born about two weeks 
prematurely after an uneventful pregnancy. 
Birth was precipitate, without anesthesia; the 
mother was in labor only six minutes. The pa- 
tient weighed 6 pounds, 6 ounces at birth, and 
as far as the mother knows there was no cy- 
anosis, icterus, difficulty in breathing, or delay 
in sucking. The child apparently developed 
normally; she grasped objects at seven months, 
sat up at eight months, drank from a cup at 
ten months, talked using simple words at 12 
months, and talked in sentences at 18 months. 
She weighed 19 pounds at the age of one year. 
The parents did state, however, that the pa- 
tient’s development was definitely slower than 
that of her older sibling. She had never crawled, 
but began walking without support at 13 
months. It was noted from the very beginning, 
however, that her knees appeared to be “weak,” 
her right foot “pointed out,” and she fell fre- 
quently. She had difficulty walking on uneven 
groun , and had never been seen to run. She 

ad always been nervous and emotionally “high 
strung;” she was somewhat irritable, became 
frightened easily, tired readily, was “sensitive,” 
and sometimes trembled and became rigid when 
excited. The parents believed the child to be 
alert mentally, they felt that she talked nor- 
mally for her age, and stated that she could eat 
by herself and could see and hear without diffi- 
culty. She dressed herself to a certain extent, 
although she was not toilet trained. 


At the age of 18 months the patient had 
chickenpox, and two months later there was an 
episode of severe diarrhea for two weeks. It 
was noticed at this time that her eyes were 
crossed. When she was about 20 months of age 
she was taken to an ophthalmologist who stated 
that there was a slight squint of the left eye 
and that she was farsighted. A patch was 
placed over the right eye, which seemed to 
improve the squint, and thereafter it was noted 
only coveteentiy. She was given glasses at 26 
months but did not use them often. 

When the child was 23 months of age the 
parents noticed that there was more definite 
difficulty with her legs; her gait became weaker 
and she walked less without support. The left 
foot as well as the right became rotated exter- 
nally, and she developed abnormal flexion at 
the knees and walked in a somewhat crouched 
position. She was taken to an orthopedic sur- 
geon who, after roentgenograms of the hips and 
pelvis, stated that there was nothing wrong 
with the legs themselves and hinted that the 
patient might have either dystrophy or cerebral 
palsy. When the patient was 26 months of age 
she had severe “intestinal flu” with vomiting, 
chills, and fever. She spent a short period of 
time in bed, and thereafter did not walk alone. 
She began to crawl, which she had not done 
before. She could pull herself to a standing 
position and stand P owl but she did not walk 
without support. She was still able to climb 
stairs. Thereafter the difficulty in walking was 
progressive. There had been no convulsions, 
although questioning revealed that there had 
been three episodes during which the child 
might possibly have had seizures. On one 


From the department of neurology, University Hospital, Ann Arbor, Michigan. 


208 


to | 

tari 

epi 

a fi 

mo 

all 

wa 

ant 

sin 

to 

, wa 
| chi 
wo 
wh 
| wa 
de 

ma 

tal 

far 

| > 

| we 

cle 

ga 

pu 

an 

sh 

an 

th 
lo 

| ca 

se 

al 

ac 

pe 

bi 

T 
H 

01 

si 

L 

of 

E 
te 

a 
k 


CLINICAL PATHOLOGIC CONFERENCE 


occasion during her first month she was seen 
to become rigid and “tremble all over” momen- 
tarily while the mother was holding her. At 
the a. of three months there was a similar 
episode, and during this the eyes rolled back for 
a few seconds. During the febrile illness at 26 
months she had an episode in which she “shook 
all over,” but the mother was told that this 
was due to a chill. 

The father and mother were living and well, 
and an older sibling, aged 5, was normal in 
every ae. There was no family history of 
similar difficulties. One maternal uncle was said 
to have had “St. Vitus Dance” as a child. 

The first examination on March 31, 1953 
was carried out with difficulty because the 
child was frightened and cried frequently. She 
would not stand alone and would walk only 
when —— her father’s hand. The weight 
was 29 pounds and she seemed to be normally 
developed for her age. She understood com- 
mands, answered occasionally, but actually 
talked very little and the speech was quite in- 
fantile. On command she would transfer a 

ncil from one hand into the other and then 
ia it to the examiner. The general physical 
examination, aside from a heart rate of 200, 
was within normal limits. The fontanelles were 
closed. The patient walked with a shuffling 
gait which had a definite spastic element. The 
— were moderately dilated, but were equal 
and reacted to light. There was an alternating 
strabismus. The eyes were rather prominent 
and the left ecient fissure was wider than 
the right. The upper extremities were tremu- 
lous on occasion, tet were used quite well and 
coordination seemed to be path there 
seemed to be a slight increase in tone bilater- 
ally and the reflexes were moderately hyper- 
active. The lower extremities, especially the 
right, were definitely spastic, with hyperactive 
patellar and achilles reflexes and bilateral Ba- 
binski signs. Abdominal reflexes were absent. 
The sensory examination was grossly normal. 

The child was admitted to the University 
Hospital on April 20, 1953, and discharged 
on May 2, 1953. Examination at this time was 
similar to that noted a month previously. 
Laboratory studies of the blood and urine were 
within normal limits except for a leukocytosis 
of 18,450 at the time of admission, which did 
not persist; later blood counts were entirely 
normal. The differential counts were normal. 
Examination of the lumbar spinal fluid showed 
a negative Kahn serologic reaction, a total pro- 
tein of 150 mg. per 100 cc., and a colloidal 
gold curve of 0011000000. The globulin re- 
action was 8 plus. The ventricular fluid showed 
a total protein of 68 mg. per 100 cc., a col- 
loidal gold curve of 0000000000, and a globulin 
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of 2 plus. Roentgenograms of the skull, spine, 
and chest were all normal. An electroenceph- 
alogram showed a background of 5.5 to 6 per 
second waves in the usual voltage distribution. 
During sleep there was anterior displacement 
of voltage parasagitally; the patient did not go 
through a spindle stage, although occasional 
spindles were noted toward the end of sleep. 
There was no homologous asymmetry and no 
focus. The interpretation was: “The record is 
mildly slow, abnormal, and stereotyped, and is 
consistent with some mild degenerative condi- 
tion of the brain, although certainly not diag- 
nostic.” 

The patient was seen b 
the department of orthopedic surgery, who felt 
that this was not a typical cerebral palsy and 
suspected some type of degenerative aw A dis- 
ease. A consultant from the department of oph- 
thalmology found an accommodative intermit- 
tent convergent strabismus. A consultant from 
the department of physical medicine favored a 
diagnosis of cerebral palsy and doubted that 
there had been much progression of her diffi- 
culty. This was also the impression of the 
pediatric consultant. Psychologic testing, using 
the Cattell Infant Scale, gave the oe an 
intelligence quotient of 101. The child, how- 
ever, performed the tests slowly, perseveration 
was marked, and motor performance was defi- 
nitely hampered by a tremor and poor muscle 
control. 

A ventriculogram was done on April 28, 
1953 under Avertin anesthesia. The brain tend- 
ed to extrude but later pulsated, and this was 
thought to be the effect of anesthesia. The 
ventriculogram was reported as normal, al- 
though the fourth ventricle did not fill. The 
postoperative course was normal. 

The patient was next seen on July 24, 1953. 
The parents reported further progression of 
symptoms. She no longer tried to walk or raise 
herself to a sitting or standing position and no 
longer crawled. When recumbent she could 
only prop herself up on her elbows. When sit- 
ting she would lose her balance and fall to one 
side. The parents had noted periods when she 
would seem to be staring into space, although 
she would respond when spoken to. She had 
marked difficulty in getting her food to her 
mouth and she preferred to be fed. She seemed 
to be tired constantly, did not talk as much as 
she had, and cried a great deal. The parents 
had noticed increased trembling of her extremi- 
ties. They stated, however, that she was less 
spastic and she had been trying to learn to ride 
a tricycle with assistance. 

On examination the patient was unable to 
sit without support. The eyes seemed quite 
prominent, and the inequality of the palpebral 
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fissures was again noted. There was some stra- 
bismus, but definite ocular palsies could not be 
diagnosed. The fundi were normal, with no 
change of either the disks or the macular areas. 
The extremities seemed to be somewhat less 
hypertonic. Babinski responses were found bi- 
laterally. Tremor and incoordination were more 
marked. It was thought that the disability was 
progressing and, because the parents ques- 
tioned a possible infectious or inflammatory 
etiology, the patient was placed on Terramycin. 

The patient was last seen on September 14, 
1953. In August she again had “intestinal flu.” 
Until that time she could raise herself up on 
her elbows, look around, smile, and see. In 
September she stopped talking and began hav- 
ing | swallowing, so that she was placed 
on a liquid diet and bottle fed. At this time 
her eyes were noted to quiver constantly. She 
complained of pain when on her back and when 
her com was flexed, and consequently lay only 
on her stomach; she no longer raised herself on 
her elbows. It was reported that she was re- 
ceiving phenobarbital and Tolserol. Examina- 
tion at this time showed a progressive disa- 
bility and weakness. 

In November 1953 the patient had a fever 
which was as high as 106° F. for three days. 
On the third day she had a slight convulsion. 
She was taken to a local hospital and no cause 
for the fever was found. It was stated that 
no cells were found in the spinal fluid. About 
this time the patient lost her eyesight, but her 
hearing was said to be unimpaired. In Decem- 
ber she again had a high fever for four days, 
but it was not as severe as the previous one, 
and she was treated with aspirin and alcohol 
baths. Fever recurred in po ad 1954 and 
this was followed by vomiting for two weeks. 
The parents reported that she was tense and 
stiff most of the time, and they were unable to 
rotate her head because of the stiffness of her 
neck. She had developed more difficulty swal- 
lowing and regurgitated part of her formula. 
In April it was noted that the oe weight 
was down to 12 to 15 pounds. The patient 
was given symptomatic treatment with small 
amounts of sedatives and analgesics, but there 
was progressive deterioration until her death 
on December 9, 1954, shortly before her fourth 
birthday. 


CLINICAL DISCUSSION 

DR. RUSSELL N. DEJONG: We have been 
given a rather graphic description of pro- 
gressive physical and mental deterioration 
in this little girl, who was at one time said 
to have been normal or nearly so. This pa- 
tient was only seen at the University Hos- 


NEUROLOGY 


pital and by me on a few occasions, but we 
have the benefit of typed notes by the par- 
ents and periodic interviews with them 
which give the details of the course during 
the last 15 months of her life. Her parents 
were good observers and apparently very 
objective in their observations, but it is 
often difficult for parents to be entirely 
objective, and we have had experiences in 
the past where very intelligent parents have 
for long periods of time denied the pro- 
gressing disability and deterioration in their 
children, even though such was very ob- 
vious to outsiders. This denial is probably 
in part “wishful thinking,” and is uncon- 
scious rather than conscious. It is of interest 
that both the pediatric and the physical 
medicine consultants doubted the reliability 
of the parents’ observations and felt that 
this was not a progressive change but that 
the child had always had more disability 
than the parents admitted; they did con- 
cede, however, that the febrile episodes 
might have aggravated the difficulty. The 
pediatric consultant, for instance, in refer- 
ring to these epsidoes, stated, “These often 
set back normal children to a certain degree 
and handicapped children even more, and 
we can hope, therefore, that this does not 
represent a true failure of progress or a 
deterioration.” The later course of | this 
child’s illness, however, confirms the relia- 
bility of the parents’ observations from the 
beginning. 

To review the essential factors in the 
history briefly, the first symptoms were those 
of motor disability with a gradual change 
in the patient’s motor functions, especially 
her ability to walk. We do find that her gait 
had been slightly abnormal from the begin- 
ning in that her knees were weak, her right 
leg was externally rotated, and she fell fre- 
quently. But, as we review the entire 
course, we learn that there was a progres- 
sive deterioration from a once established 
level, even though that may have been be- 
low normal. This involved first the lower 
extremities, and later the upper extremities, 
the spinal muscles, the neck, and, finally, 
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swallowing and speech. As far as the men- 
tal status is concerned, the child had always 
been a little slower than her sibling, but 
when we first saw her our tests showed her 
intellectual level to be normal for her age, 
even though the tests were performed with 
difficulty because of her motor disability. 
Later there also was progressive intellectual 
deterioration, but this did not progress as 
rapidly as the motor change. Convulsions 
apparently were not prominent, although the 
slight episodes dating from the first month, 
which the parents described so accurately, 
were probably seizures, and later there were 
spasms and absences. In addition, we have 
a history of tremors and ataxia and later of 
blindness. Neurologic examinations con- 
firmed the data from the history. The most 
pertinent laboratory finding was an elevated 
spinal fluid protein. Thus we have the 
story of a long, tedious deteriorative proc- 
ess, although this child was kept alive until 
she was nearly four years of age. 

Cases of this sort are seen fairly fre- 
quently, but they are always diagnostic and 
prognostic problems as far as I am con- 
cerned. I think that we can fairly readily 
eliminate as diagnostic possibilities such 
categories as neoplasm, inflammatory or in- 
fectious process, specific vascular disease, 
sequela of trauma, toxic involvement, and 
congenital abnormality of development. I 
realize that I should not dismiss too lightly 
the possibility of infiltrating neoplasm, al- 
though I believe that the very progressive 
course, long duration, and absence of in- 
crease in intracranial pressure, as well as 
the normal ventriculogram, are against this 
possibility. We do have a history of chicken- 
pox shortly before the parents first noted 
symptoms, and of later recurrent febrile 
episodes, but I feel that the process was 
already present prior to the former and the 
latter were secondary to the disease process 
rather than etiologic. Under infections we 
should also consider toxoplasmosis, but ocu- 
lar and roentgen evidences of this were not 
apparent. With the above possibilities elim- 
inated, we are more or less forced to classify 


the disease in that motley collection termed 
as “degenerative processes.” These are those 
diseases whose etiology and mode of pro- 
duction are, in most cases, not known. Some 
are hereditary and others are not. We pre- 
suppose in many of them an inherent dis- 
order of metabolism, a low grade unknown 
infectious process, and unknown “toxic” 
etiology, or what Gowers has termed abiot- 
rophy. By this is meant a nervous system 
endowed with inadequate vital resistance 
or capacity to survive. Certain structures or 
cells do not have the normal capacity to 
exist for their usual span, and cease to func- 
tion or degenerate. We refer to some dis- 
eases of older life as “degenerative” because 
of inadequate knowledge regarding their 
pathophysiology. Among these may be 
classified such conditions as multiple sclero- 
sis, Huntington’s chorea, Parkinson’s disease, 
and so forth. However, there are many de- 
generative processes of infancy and child- 
hood which make up an important but 
puzzling chapter of pediatric neurology. 
The child is usually normal or nearly nor- 
mal at birth, in contrast to one with con- 
genital defects and disturbances of develop- 
ment. The symptoms are usually progres- 
sive, but often the onset is so insidious that 
even the most careful observer cannot set a 
definite date to the beginning of the change; 
the deterioration is so slowly progressive 
that it is difficult to be certain, unless one 
follows the course of the disease, that such 
change is taking place. 

In order to attempt to arrive at a diag- 
nosis in a case of this sort we should know, 
if at all possible, two things: 1) the time 
of onset; 2) the site of predominant patho- 
logic change. In determining the time of 
onset, we should know whether this difficul- 
ty was prenatal and date from before birth, 
whether it is related to factors at the time 
of birth, or whether it is postnatal in onset. 
Here we have a history of premature birth, 
but no evidence of any abnormality on the 
part of the mother during pregnancy. Birth 
was precipitate, but the immediate postnatal 
condition was said to be entirely normal, 
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and early development was also normal, 
although we find that from the beginning 
some of the motor functions, and possibly 
some of the intellectual functions as well, 
contrasted unfavorably with those of the 
older sibling. Therefore, we must assume 
that this child was born with a poorly en- 
dowed nervous system but without apparent 
abnormalities. Consequently she cannot be 
classified in the group of cerebral palsies 
dating from birth. As she grew physically 
and as time passed there was certainly evi- 
dence of abiotrophy, or progressive impair- 
ment of function of certain portions of the 
nervous system. 

As far as site of involvement is concerned, 
there is evidence that there was rather wide- 
spread involvement; there was motor change 
resulting in spasticity, there were tremors 
with ataxia, there were some convulsive 
manifestations, there was intellectual de- 
terioration, and finally blindness. Therefore, 
we have to consider that there probably was 
involvement of the cortex in more than one 
area, the association pathways, the deeper 
gray structures, the cerebellum or its con- 
nections, and possibly pontine and medul- 
lary centers. 

Ford has given us one of the best classifi- 
cations of the heredofamilial and degenera- 
tive diseases of the nervous system in chil- 
dren, and he classifies them as follows: dif- 
fuse and focal degenerations affecting chiefly 
the white matter; degenerations involving 
the cerebral gray matter; specific cellular 
degenerations with lipoid or amyloid de- 
posits; and degenerations affecting certain 
parts of the nervous system such as the basal 
ganglia, the cerebellum, the fiber tracts of 
the spinal cord, the peripheral nerves, or 
the retina and optic nerves.! I think that 
the picture here must fit into one or more 
of the first three categories. 

I believe that most clinicians would think 
first, in a case of this kind, of white matter 
degeneration of the Schilder or related va- 
rieties. In these the symptoms and clinical 
course vary, but the clinical picture here is 
compatible with such a diagnosis. The out- 
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standing symptoms in most cases of Schil- 
der’s disease are progressive motor difficulty, 
either a hemiplegia or paraplegia leading 
to decerebrate rigidity, visual field defects 
leading to blindness, deafness, aphasia, con- 
vulsions, and a final complete dementia. 
The course here is a little long for Schilder’s 
disease, but not necessarily so, and a high 
spinal fluid protein is sometimes seen in this 
condition. The fact that motor involvement 
was so slowly progressive and preceded in- 
tellectual change and also that convulsions 
played a minor part might be against the 
diagnosis of Schilder’s disease in this case. 
The other white matter degenerations, such 
as those described by Balo, Pelizaeus-Merz- 
bacher, Scholz, Krabbe, and others, cannot 
in general be differentiated from Schilder’s 
disease, except possibly on the basis of the 
family history in the Pelizaeus-Merzbacher 
variety. In all of these the diagnosis is a 
pathologic and not a clinical one. The type 
of degeneration described by Greenfield, 
affecting mainly oligodendroglia and those 
fiber tracts which are myelinate relatively 
late, might apply in this case, although this, 
too, is a pathologic and not a clinical diag- 

Very few cases of primary degeneration 
of the gray matter have been described. 
The most complete study is that of Alpers.‘ 
In this condition, however, the cardinal 
symptoms are convulsions, muscular rigid- 
ity, athetoid movements, and mental de- 
terioration, with death in status epilepticus; 
most have a somewhat earlier onset. How- 
ever, the course in this case might fit into 
this category also. 

As far as the cellular degenerations are 
concerned, we think mainly of the cerebro- 
retinal degenerations with lipoid infiltrations 
of the cells, or of the myoclonus epilepsies 
with either lipoid or amyloid-like bodies in 
the ganglion cells. The pronounced motor 
changes, the absence of myoclonus or retinal 
changes, and the few actual convulsive 
manifestations more or less eliminate these 
as a possibility. 

Clinically, our picture here, with progres- 
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sive motor change followed by mental de- 
terioration, blindness, tremors, and ataxia, 
could be the result of either white or gray 
matter involvement. From a statistical point 
of view, one would think first of the white 
matter degenerations, but the case is not 
quite typical. The manifestations could also 
result from cellular loss and necrotic and 
glial changes in the cerebral cortex, although 
the hyperkinesias and convulsions usually 
encountered in gray matter deteriorations 
were not a part here. Although I realize 
that cases in which there are degenerative 
changes in both the white and gray matter 
are extremely unusual, I would like to sug- 
gest, in this case, the possibility of involve- 
ment of both, ocurring either simultaneously 
or consecutively. The changes in the white 
matter would probably be those of diffuse 
demyelinization, but possibly without the 
extensive softening that is encountered in 
Schilder’s and Balo’s diseases. There may 
be more definite involvement of the late 
myelinating fibers, as in the syndrome de- 
scribed by Greenfield. The alterations in the 
gray matter might consist of loss of cells, 
gliosis, and even necrosis; these might be 
presumed to involve not only the cerebral 
cortex but also the cerebellum, either the 
cortex or the dentate nucleus, but it seems 
to me that the gray matter of the basal 
ganglia is relatively spared. I would be 
unable to say whether changes in the cortex 
occurred first, with secondary demyeliniza- 
tion, or whether those in the white matter 
were first, with later changes in the cortex, 
or whether the degeneration of the two 
areas took place simultaneously. 


PATHOLOGIC DISCUSSION 


DR. JOSE BEBIN: The brain weighed 939 
grams at the autopsy table (normal weight 
for a child of this age is 1,141 grams). The 
hemispheres were symmetric and the cere- 
bral convolutions were somewhat reduced 
in size, with widening of the sulci. Cross 
section of the brain showed moderate dila- 
tation of the lateral ventricles. No other 
gross abnormalities were noted in the basal 
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ganglia, thalamus, brainstem, or cerebellum. 
(Only parts of the brain were received in 
this laboratory.) 

Histologic Description 

Sections of the cerebral cortex, basal 
ganglia, brainstem, and cerebellum were 
studied with the hematoxylin and eosin, 
Weil (for myelin), and silver carbonate 
(Hortega) technics. Red oil was used for 
staining fat. 

Meninges: The leptomeninges appeared 
moderately thickened and showed some hy- 
aline changes. There was also congestion 
of the blood vessels and occasionally very 
moderate perivascular infiltration. 

Cerebral cortex: There was diffuse cor- 
tical atrophy with marked loss of the gan- 
glion cells. The remaining neurons showed 
severe chronic degenerative changes; they 
were shrunken and pyknotic, with cork- 
screw dendrites. Throughout the cortex 
there was extensive gliosis, predominantly 
astrocytic. The silver preparations revealed 
marked increase of astrocytes in the mar- 
ginal layer and throughout the cortex. The 
astrocytes became larger in the deeper lay- 
ers of the cortex; most of them were of the 
fibrocytic type (figures 1 and 2). 

White matter of the cerebral hemispheres: 
There was a diffuse demyelinization of the 
white matter of the convolutions and the 
centrum ovale. Immediately underneath the 
cortex there was a marked status spongiosus, 
forming large round spaces, and there was 
diffuse demyelinization (figure 3). Through 
this zone there were very abundant large 
compound granular corpuscles mingling 
with large gemistocytic astrocytes, and there 
was swelling of the oligodendroglia. There 
was also destruction of myelin sheaths and 
breakdown of axis cylinders. The silver 
preparations showed intense gliosis made 
up of large astrocytes with abundant large 
thick processes (figures 1 and 2). Prepara- 
tions counterstained with red oil showed 
abundant gitter cells and macrophages laden 
with fat; these were located mainly around 
blood vessels in the perivascular spaces. In 
the cortex as well as in the white substance 
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Fic. 1. A. Section of the cortex and white matter of the brain (hematoxylin and eosin stain). There is 
marked spongy state, with proliferation of astrocytes beneath the cortex and swelling of oligodendroglia. 
B. Section of cerebral cortex (silver carbonate stain of Hortega), showing marked chronic degenerative 
changes in the central neurons. C. Section of white matter of cerebrum (hematoxylin and eosin stain), 
showing spongy state in white matter just beneath the cortex. D. Section of white matter of cerebrum 
(silver carbonate stain of Hortega), showing marked spongy state and proliferation of large astrocytes, the 
processes of which surround the cavities present in this area. 


Fic. 2. Sections of cortex and white matter (silver carbonate stain of Hortega), showing marked atrophy 
and gliosis of the cortex and spongy state in the white matter beneath the cortex. 
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of the hemispheres there was no evidence 
of any active inflammatory process and only 
an occasional small perivascular infiltration 
by plasma cells and lymphocytes was ob- 
served. 

Basal ganglia and internal capsule: There 
was almost complete demyelinization of the 
internal capsule (figure 3), with marked 
spongy state, numerous macrophages, and 
gitter cells and astrocytes. The caudate nu- 
cleus and the putamen showed moderate 
degenerative changes in their neurons, with 
increase in glial nuclei. The external and 
extreme capsules also showed intense de- 
myelinization. 

Ependyma: The ependyma of the lateral 
ventricles appeared normal. There was 
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Fic. 3. A. Section of the cortex and 
white matter of the brain (Weil’s 
stain), showing spongy state beneath 
the cortex and diffuse demyeliniza- 
tion of the white matter. B. Section 
at the level of the basal ganglia 
(Weil’s stain), showing demyeliniza- 
tion of the internal and external cap- 
sules. C. Section of the medulla 
(Weil’s stain), showing demyeliniza- 
tion of the pyramids. 


marked increase in astrocytes in the sub- 
ependymal layer. There was no evidence of 
inflammation. 

Brainstem: In the midbrain there was 
complete demyelinization of the basis pe- 
dunculi. There was a spongy state in the 
basis pontis and degeneration of the cortico- 
spinal fibers. On the left there was a small 
area of softening with abundant debris and 
gitter cells perivascularly. The medulla 
showed diffuse demyelinization, more in- 
tense in the pyramids (figure 3). The cra- 
nial nerve nuclei (hypoglossal and ambigu- 
ous) showed marked degenerative changes 
of their neurons; many appeared swollen. 

Cerebellum: There was marked atrophy 
of the cerebellar cortex, with loss of the 
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Fic. 4. Sections of the cerebellar cortex: A. Hematoxylin and eosin stain. 
Hortega. There is marked cerebellar atrophy, with loss of Purkinje and granular cells. Intense prolifera- 
tion of Bergmann’s fibers in the molecular layer is evident. 


granular and molecular layers and almost 
complete loss or degeneration of the Pur- 
kinje cells (figure 4). Some of the latter 
remained, but they appeared shrunken and 
pyknotic. There was extensive astrogliosis 
throughout. The myelin preparations showed 
pallor of the white matter, and there was a 
spongy state with gliosis in the same re- 
gions. Silver preparations of the cerebellum 
showed the most affected parts to be the 
hemispheres (figure 4). There was marked 
gliosis of the cerebellar cortex with prolif- 
eration of Bergmann’s fibers and with astro- 
cytes throughout. There was an absence of 
parallel fibers and baskets. The dentate nu- 
clei were atrophic; the cells appeared de- 
generated and reduced in number. Prepara- 
tions counterstained with red oil showed 
some macrophages laden with fat around 
the perivascular spaces. 


SUMMARY 


The histopathologic findings can be sum- 
marized as follows: diffuse degeneration of 
the cortex and white matter of the cerebral 
hemispheres, brainstem, and cerebellum. 
The atrophy of the cerebral cortex was very 
marked and accompanied by intense gliosis. 
In the white matter of the hemispheres 
there was a severe demyelinization with a 
marked spongy state, gliosis, proliferation 
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B. Silver carbonate stain of 


of large astrocytes, and abundant microglia 
(gitter cells). The “U” fibers did not appear 
to be involved in the pathologic process 
and there was no evidence of inflammatory 
reaction. Throughout the brainstem there 
was degeneration of the gray matter affect- 
ing mainly the cranial nerve nuclei and 
pontine nuclei, along with demyelinization 
of the descending pathways, particularly the 
motor tracts. In the cerebellum there was 
marked atrophy of the cortex, with loss of 
granular cells and almost complete loss of 
Purkinje cells. Intense gliosis, demyeliniza- 
tion, and spongy state were noted in the 
white matter. 

The different types of cerebral degenera- 
tion in childhood have been described. 
These conditions are so diversified and our 
knowledge of them is so incomplete that 
adequate classification is not possible. Nev- 
ertheless, it is possible to distinguish cer- 
tain groups even though their limits are not 
precise. 

The intense and diffuse degenerative proc- 
ess of the gray and white matter of the brain 
in the case presented appears like a summa- 
tion of the lesions described separately in 
two different conditions. On one hand, the 
diffuse degeneration of the gray matter of 
the cerebral hemispheres, brainstem, and 
cerebellum resembles very much that in the 
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cases described by Alpers and Ford, in 
which they found similar lesions in the gray 
substance, but minimal involvement of the 
white matter. On the other hand, the in- 
tense demyelinization and spongy state of 
the white matter of the brain in the pres- 
ent case resembles the changes found in 
that group of demyelinating disease known 
as diffuse sclerosis, and in particular en- 
cephalitis periaxialis diffusa of Schilder. It 
differs, however, by the presence of intense 
degeneration of the gray matter of the cor- 
tex and brainstem, and particularly by such 
changes in the cerebellum, which is usually 
unimpaired in Schilder’s disease. 
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Clinically the case resembles more the 
infantile cases of Schilder’s disease. The 
onset, with disturbances of motility, spas- 
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convulsions seem to favor this diagnosis. 
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extensive and include also the gray matter. 

In view of these facts, it is a problem 
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@ Which part of the gray matter is employed in the transmission of sensitive 
impressions? This substance is composed of parts surrounding the central canal 
of the cord, of lateral masses, and of two anterior and two posterior horns, 
which separate the lateral columns from the anterior and the posterior ones. 
I call central gray matter the lateral masses, the bases of the anterior and pos- 
terior horns, and all the substance around the central canal, and I think that the 
transmission of the sensitive impressions takes place chiefly by this central grav 
matter. As regards the anterior horns of gray matter, I am not prepared to 
affirm that they have no share at all in this function; but I may state the pos- 
terior horns do not participate in it, in the same way as the central portion of 
gray matter. 


C. E. Brown-Séquard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 


CASE REPORT 


Olivopontocerebellar Atrophy 


John R. Geary, Jr., M.D., Ph.D.*, Kenneth M. Earle, M.D. 
and Augustus S. Rose, M.D. 


SINCE THE PUBLICATION in 1900 of the re- 
port by Dejerine and Thomas! describing a 
peculiar, selective degeneration of certain 
elements in the cerebellum, pons, and me- 
dulla oblongata, approximately 45 cases des- 
ignated or suggested as representing exam- 
ples of olivopontocerebellar atrophy have 
been reported in the world literature. A 
number of these cases have been so desig- 
nated on the basis of clinical findings alone. 
In fact, the second case of Dejerine and 
Thomas was alive at the time of the report 
and was included only because of the simi- 
larity in clinical findings to their previous 
case which had come to autopsy. 

During the ensuing years the concept has 
gradually emerged of two separate patho- 
logic entities involving atrophy of structures 
in this region, the olivopontocerebellar va- 
riety and primary cerebellar atrophy.** 
There appears to be some justification on 
embryologic grounds for separating olivo- 
pontocerebellar atrophy as a distinct patho- 
logic entity, since it has been shown by Es- 
sick*® that the neurons of the inferior oli- 
vary nuclei, arcuate nuclei, and pontine nu- 
clei have a common origin in the rhombic 
lip of the fourth ventricle. It is widely ac- 
cepted that the primary process in olivo- 


pontocerebellar atrophy occurs in these nu- 
clei, and that the diminution in size of the 
cerebellum is secondary. Degeneration of 
specific areas of the cerebellar cortex has 
been described following lesions in various 
portions of the inferior olives. On the other 
hand, in primary cerebellar atrophy the in- 
volvement of the inferior olivary nuclei ap- 
pears to be secondary to cerebellar degen- 
eration.?:3 

Considerable confusion still exists, how- 
ever. Some authors continue to place all 
cases of cerebellar atrophy into a single 
group,*-!! and others designate cases with 
widespread involvement of many diverse 
systems in the central nervous system as 
olivopontocerebellar atrophy.!?:!3 In some 
reports the clinical histories are . inade- 
quate.'* Finally, cases designated as either 
olivopontocerebellar atrophy or primary 
cerebellar atrophy continue to appear in 
the literature in which the diagnosis has 
been made on the basis of purely clinical 
findings,'*.15-17 and yet there is no general 
agreement that a precise clinical picture is 
associated with either disease. 

Because of the lack of agreement regard- 
ing the nature, classification, and incidence 
of the cerebellar atrophies, it is considered 
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appropriate to report an isolated case in 
which detailed clinical and postmortem ex- 
aminations were obtained. The following 
case was first observed at the Los Angeles 
Veterans Administration Medical Center in 
1943, and followed for ten years until the 
patient’s death on January 13, 1953. 


CLINICAL HISTORY 


The patient was a 66 year old white male 
gardener who first sought medical care at the 
age of 57 because of stiffness of the legs and 
difficulty in walking. Family history was in- 
complete. His father died when the patient 
was 12 years of age, cause of death unknown, 
and his mother died during the patient’s in- 
fancy. A brother died in 1917. The patient had 
measles, mumps, and chickenpox in childhood 
without complications. He was a veteran of 
World War 1 and spent approximately a year 
in service without overseas duty. He drank 
moderately between the ages of 20 and 30 but 
not thereafter. He smoked about a half pack- 
age of cigarettes per day. 

At the time of the initial examination in 1943 
his blood pressure was 145/80 and pulse 72. 
A tremor was present in the hands. Some stiff- 
ness was noted in the legs. Unsteadiness was 
present in the performance of the Romberg 
test. No other neurologic abnormalities were 
recorded. Serology and routine blood and urine 
examinations were within normal limits. 

His course during the next few years was 
characterized by gradually increasing difficult 
in walking and he became confined to a wheel- 
chair. He experienced occasional episodes of 
dizziness. Weakness in his arms and hands ap- 
peared after the disturbance in his legs. In 
1948, about five years after the onset of his ill- 
ness, he began having difficulty with speech and 
about the same time an increasingly severe in- 
tention tremor of his hands was noticed. 

Physical examination in 1949 revealed a well 
developed, poorly nourished white male appear- 
ing older than his stated age of 63. He was 
oriented, cooperative, and there was no signifi- 
cant mental deterioration. Visual acuity was 
normal and visual fields were intact. There was 
no optic atrophy. Mild senile macular degen- 
eration and moderately severe retinal arterio- 
sclerosis were observed. Pupils were small, 
equal, slightly irregular, and they reacted to 
light and accommodation. The extraocular 
muscles were normal and there was no diplopia. 
There was severe nystagmus in gazing in all 
directions, with quick component in direction 
of gaze. Corneal reflexes were hypoactive but 
equal. There was no sensory impairment of the 
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face. Palate arched symmetrically, although the 
gag reflex was reported to be hae, There 
was no dysphagia. Speech was dysarthric. At 
times it was reported as tremulous, muffled, in- 
distinct, and as having a nasal quality. The 
tongue eigen 2 in the midline and showed 
no atrophy or fasciculation. Neck and shoulder 
girdle muscles were normal. There was gener- 
alized weakness and hypotonia. Stretch reflexes 
were present, hypoactive, and equal. Abdomi- 
nal reflexes were symmetrically present. Cre- 
masterics could not be elicited. No Babinski or 
other pathologic toe signs were elicited. No 
abnormality of the sensory examination was 
recorded. 

Marked incoordination of the extremities was 
noted in the performance of alternating move- 
ments. Severe intention tremor (finger-to-fin- 
ger, finger-to-nose, heel-to-shin tests) was dem- 
onstrated. No evidence of rigidity was elicited. 
The patient was confined to a wheelchair and 
a description of gait was not given. 

Examination in September 1952 revealed a 
thin, poorly nourished, cachetic white male sit- 
ting in a wheelchair. His speech was extremely 
difficult to understand because of its scanning, 
monotonous, and interrupted nature. Even while 
in the sitting position there was a teeter-totter- 
ing incoordination of the trunk, especially to 
the right. In addition, the following abnormali- 
ties were present: The right pupil was smaller 
than the left and was apparently fixed to light. 
There was a nystagmoid movement of the eyes 
upon lateral gaze. The gag reflex was absent 
bilaterally. The patient alleged no difficulty in 
swallowing foods. There was marked slowness 
in voluntary movement of the extremities and 
there was definite weakness of all muscle 
groups. Muscle tone was reduced. Position, 
vibratory, tactile, and pain modalities were in- 
tact. The biceps reflexes were equal bilaterally. 
The radials were absent bilaterally. The patel- 
lar and Achilles reflexes were absent bilaterally. 
Plantar reflexes were normal. Coordination 
tests, such as finger-to-finger and finger-to- 
nose, were performed poorly. Station and gait 
were not tested. 

His terminal course was characterized by 
recurrent urinary tract infections. In the last 
week of life he developed bronchopneumonia 
and expired on January 13, 1953. 


POSTMORTEM EXAMINATION 


At postmortem examination bronchopneumo- 
nia in both lower lobes and large amounts of 
white, semisolid exudate in the bronchi and tra- 
chea were found. The bladder was dilated and 
contained about 500 cc. of clear, yellow urine. 
The wall was markedly trabeculated with a 
number of diverticula, the largest of which 
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measured 2 cm. in diameter. The mucous mem- 
brane was pale gray and smooth. There was 
bilateral chronic pyelonephritis and a small su- 
perficial abscess in the cortex of the left kid- 
ney. Incidental findings were a nodular hyper- 
plasia of the thyroid, fibrotic scars at the lung 
apices, chronic cholecystitis, and melanosis coli. 
Gross description of central nervous system 

The scalp, calvarium, and dura were not re- 
markable. The leptomeninges showed slight 
thickening and opacity over the pons, cerebel- 
lum, and basal cisterns. The cerebral hemi- 
spheres were symmetric and showed no gross 
ceaneiie except slight cortical atrophy in 
both frontal regions. The vessels constituting 
the Circle of Willis had a few yellow atheroma- 
tous plaques in their walls without significant 
narrowing or calcification. The basilar artery 
likewise had a few plaques but was widely 
eg The superior cerebellar, anterior in- 
erior cerebellar, and posterior inferior cerebel- 
lar arteries were not remarkable. The pons, in- 
ferior olives, and all lobes of the cerebellum 
showed extreme generalized atrophy. This atro- 

hy was grossly symmetric and affected all 
obes and all surfaces of the cerebellum. There 
was no sparing of particular areas and the atro- 
phy was not in the distribution of any par- 
ticular artery or vein. 

The brain weighed 1,340 gm. with the brain- 
stem and cerebellum attached. The brainstem 
was removed by severing the peduncles trans- 
versely. The brainstem and cerebellum weighed 
70 gm. (A normal brainstem and cerebellum 
from a man of nearly the same age, embalmed 
in the same manner, weighed 190 gm.) The 
difference in size and gross appearance of the 
brainstem and cerebellum of this case and the 
normal comparison are shown in figure 1. 

Transverse sections of the brainstem and 
cerebellum were made at approximately 3 mm. 
intervals. These showed marked atrophy of the 
inferior olives, the basilar part of the pons, and 
all lobes of the cerebellum. The inferior and 
middle cerebellar peduncles showed marked 
atrophy, but the superior cerebellar peduncle 
was of usual size. The substantia nigra ap- 
— less pigmented than usual and the cere- 

ral peduncles showed slight generalized atro- 
phy. The cerebellar folia were markedly nar- 
rowed and the sulci and fissures were widened. 
The fourth ventricle was enlarged. The cere- 
bral aqueduct was slightly enlarged. The den- 
tate nuclei, superior cerebellar peduncles (bra- 
chium conjunctivum), and the red nuclei showed 
no gross evidence of atrophy. 
Microscopic description of central 
nervous system 

Sections taken at 3 mm. intervals through 
the entire brainstem and cerebellum were 


CASE REPORT 


studied in hematoxylin and eosin, Nissl, and 
Weil preparations. These showed atrophy and 
complete loss of neurons in the ventral (basilar) 
pons, both inferior olives, accessory olives, and 
arcuate nuclei. The longitudinal tracts and teg- 
mentum of the pons were preserved, but the 
transverse fibers to the middle and _ inferior 
cerebellar peduncles were demyelinated and 
showed loss of fibers (figure 2). 

Purkinje cells were absent in most of the 
cerebellar folia. A few Purkinje cells were scat- 
tered in some areas, but these showed no defi- 
nite distribution. A few were spared at the 
crown of a gyrus, others were found in the 
depths of a sulcus. The nodulus contained more 
Purkinje cells than any other area, but it was 
severely atrophied as well. There was marked 
astrocytic gliosis in regions of nerve cell loss. 

The granule cells were moderately reduced 
in numbers in the atrophic cerebellar folia. 
The basket and stellate cells of the molecular 
layer were not stained specifically, but their 
nuclei appeared to be present in the usual num- 
bers in hematoxylin and eosin and Nissl stains. 
The Bergmann glia showed marked prolifera- 
tion with clusters where Purkinje cells were lost. 

The white matter of the cerebellum showed 
marked, but incomplete, demyelinization and 
apparent loss of axis cylinders in all folia 
studied. There was marked astrocytic gliosis in 
the areas of demyelinization. 

Both middle and inferior cerebellar peduncles 
showed atrophy, incomplete demyelinization, re- 
duction in fibers, and astrocytic gliosis. The su- 
perior cerebellar peduncles were remarkably 
preserved and showed no atrophy or demyelin- 
ization. The dentate nuclei were well preserved 
except for an increase of lipochrome pigment in 
the cytoplasm of the nerve cells. The red nu- 
clei were well preserved. The emboliform, glo- 
bose, and fastigial nuclei showed a slight reduc- 
tion in the number of neurons present and 
slight astrocytic gliosis. 

Description of remainder of central 
nervous system 

Substantia nigra — small focal losses of neu- 
rons and astrocytic gliosis were noted. In some 
areas there were collections of free melanin 
pigment in areas of nerve cell loss. Several of 
the neurons in the substantia nigra showed curi- 
ous. round, eosinophilic inclusion bodies in their 
nuclei, but none showed inclusion bodies in the 
cytoplasm like those seen in cases of posten- 
cephalitic parkinsonism. We have seen these 
inclusions in patients having no clinical symp- 
toms. We do not know their significance, but 
have considered them as products of degen- 
eration. 

Basis pedunculi —the regions of the fronto- 
pontine and temporopontine tracts, seen in 
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Fic. 1. Olivopontocerebellar atrophy. A and B. Two views of whole brain Sch conta atrophy of cerebel- 
lum and brainstem. C and D. Superior and anterior views of atrophied jum and brainstem are 
shown on the right compared with normal specimens on the left. 
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Fic. 2. Sections through pons, medulla, and cerebellum in a case of olivopontocerebellar atrophy. Weil 
stain. A. Section showing marked atrophy and demyelinization of cerebellar cortex and middle cerebellar 
peduncle. Note preservation of dentate nucleus and superior cerebellar peduncle. B. Section through pons 
showing marked atrophy and demyelinization of transverse fibers of pons and pontine nuclei with preserva- 
tion of brachium conjunctivum and pontine tegmentum. C. Section through adie 2 region of medulla 


showing marked atrophy of inferior olives and irregular atrophy of inferior 


of olivocerebellar fibers. 


cross section in the midbrain, showed slight 
evidence of partial demyelinization and astro- 
cytic gliosis. The region of the corticospinal 
and corticobulbar tracts appeared to be pre- 
served, 

Cranial nerve nuclei—none of the cranial 
nerve nuclei in the midbrain, pons, or medulla 
appeared to be involved. 

utamen — small focal areas of old encepha- 
lomalacia with astrocytic gliosis surrounding 
these areas were noted. The penetrating ves- 


Note loss 


sels showed moderate arteriosclerosis with 
widening of the age spaces. The neu- 
rons appeared to be slightly reduced in num- 
bers bilaterally. 

Globus pallidus and caudate nuclei — not re- 
markable Soe his age. 

Thalamus, hypothalamus, and subthalamus — 
not remarkable. 

Cortex — generalized increase of | 
pigment in the neurons and ‘anes 


amyloid bodies were noted. 


hrome 
subpial 
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Spinal cord —some demyelinization in the 
posterior white columns with slight astrocytic 
gliosis was present. There was an unusual 
number of amyloid bodies, particularly in the 
tractus gracilis. The neurons of Clarke’s column 
appeared to be well preserved except for an 
increase of lipofuscin in the cytoplasm. 


DISCUSSION 


For the purpose of encouraging a more 
uniform and adequate method of reporting 
the clinical and pathologic manifestations 
in this group of conditions, Lichtenstein has 
proposed an analytic scheme for describing 
such cases.* The principal features of the 
present case will be analyzed according to 
this method. 

1. Distribution of involvement. The ver- 
mis was atrophic. The atrophy of the cere- 
bellar cortex was grossly symmetric and no 
particular area or surface appeared to be 
spared. There was no evidence that the in- 
volvement lay in the distribution of a par- 
ticular artery. 

2. Degree of involvement. Complete loss 
of Purkinje cells had occurred in most cere- 
bellar folia. An occasional Purkinje cell was 
observed but no significance could be at- 
tached to their distribution. The granule 
cells were moderately reduced. The basket 
and stellate cells of the molecular layer did 
not appear to be significantly reduced in 
number. The white matter showed incom- 
plete demyelinization and apparent nerve 
fiber loss. 

3. Uniformity of involvement. The in- 
volvement of the cerebellum seemed to af- 
fect the Purkinje cells to a greater degree 
than the granule cells, but both were af- 
fected. This was uniform in all sections 
studied, except for occasional sparing of one 
or two Purkinje cells in a folium. The olives 
and the basilar pons showed a complete and 
uniform loss of neurons. 

4. State of involvement. In most areas 
the disease process appeared to be station- 
ary, but in parts of the basilar pons and 
parts of the white matter of the cerebellum 
there were elongated microglial nuclei and 
scattered gitter cells without any focal areas 


of encephalomalacia. This suggests that 
some degree of the demyelinization process, 
which was probably secondary to the loss of 
neurons, was still in progress. 

5. Nature of involvement. This process 
appears to be a nonspecific progressive de- 
generation of neurons with secondary loss 
of axis cylinders and myelin sheaths. There 
was no evidence of inflammation or vascular 
disease. Since there was complete loss of 
neurons in the pontile and olivary nuclei 
and almost complete loss of Purkinje cells, 
it is difficult to determine whether one proc- 
ess preceded the other or whether primary 
degenerative changes occurred in both areas 
simultaneously. It is possible that the loss 
of some of these cells could have been the 
result of trans-synaptic degeneration, but 
with the evidence at hand such a mechan- 
ism can neither be proved nor excluded. 
Inflammation or arteriosclerosis does not 
appear to be an etiologic factor. 

6. Origin of involvement. The origin of 
this involvement seems to be a primary de- 
generation of the olivary, pontile, arcuate 
nuclei, and cerebellar cortex. The possi- 
bilities of trans-synaptic degeneration are 
discussed above. 

7. Secondary involvement. Dentate nu- 
clei— not involved. Superior cerebellar 
peduncles — not involved. Red nuclei — not 
involved. 

8. Associated involvement. Except for 
slight demyelinization of the posterior white 
columns of the spinal cord, there was no 
significant associated involvement. 

9. Complicating pathology at site of in- 
volvement. Except for slight arteriosclerotic 
changes, there was no evidence of compli- 
cating pathology. The small areas of ma- 
lacia in the putamen were too small to have 
caused significant alterations. 

10. Pathogenesis. The etiology and path- 
ogensis of the disorder observed in this case 
remains completely obscure. It was not 
possible to obtain an adequate family his- 
tory so that heredofamilial factors cannot 
be evaluated. Although there is a history of 
moderate alcoholism at one period in this 
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patient's life, apparently this was not a 
problem after the age of 30. There was no 
history of excessive smoking, unusual infec- 
tions, or trauma. 

11. Symptomatology of the disorder. Clin- 
ically, the patient presented a progressive 
cerebellar type of ataxia without evidence 
of feeblemindedness, epilepsy, or significant 
mental deterioration. The disorder first 
manifested itself at about the age of 57 with 
difficulty in walking. It progressed steadily 
and relentlessly during the ensuing years 
with death occurring approximately ten 
years following the appearance of the initial 
symptoms. 
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PROGRAM OF THE 
AMERICAN ACADEMY OF NEUROLOGY 


Eighth Annual Meeting 
April 23 - 28, 1956 


Jefferson Hotel 


Review Courses IN BAsic AND CLINICAL 
NEUROLOGY 
April 23, 24, 25, 1956 

Intensive review courses in basic and clinical 
neurology will be given preceding the annual 
meeting, sponsored and arranged by the Amer- 
ican Academy of Neurology. Courses will be 
held as follows: 

Neuropathology—April 23, 1956 

Infectious Diseases in Neurology—April 23, 

1956. 

Neurophysiology—April 23 and 24, 1956 

Clinical Electroencephalography and Electro- 

myography—April 24, 1956 

Convulsive Disorders—April 24, 1956 

Neurologic Disorders of Infancy and Child- 

hood—April 24, 1956 

Neurochemistry—April 25, 1956 

Current Advances in Neurology—April 25, 

1956 

Injuries to the Nervous System—April 25, 

1956 

Additional information regarding these re- 
view courses may be obtained from Mrs. J. C. 
McKinley, Executive Secretary, 3501 East 54th 
Street, Minneapolis 17, Minnesota. 


THURSDAY, APRIL 26, 1975 


Morning Session 9:00 a.m. 
Chairman: Richard B. Richter, Chicago, Illinois 
Secretary: Ralph Druckman, Houston, Texas 
Hamartoma of the Hypothalamus Causing a 
Syndrome of Precocious Puberty and Petit Mal 
Epilepsy with Paroxysmal Laughter 

C. F. List, Grand Rapids, Michigan, and Jose 

Bebin, Ann Arbor, Michigan 
Brain Swelling of Unknown Cause (Pseudotu- 
mor Cerebri) 

A. L. Sahs and R. J. Joynt, lowa City, Iowa 
Pediatric Neuroophthalmology 

Robert W. Hollenhorst, Rochester, Minnesota 


St. Louis, Missouri 


Problems in Differential Diagnosis in Patients 
with Coexisting Neurological and Neurosurgical 
Disorder 
Benjamin Boshes and Walter Hummel, Chi- 
cago, Illinois 
Seizure States and Pregnancy 
Cary Suter and Walter Klingman, Charlottes- 
ville, Virginia 


Current Status of the Administration of Anti- 
coagulant Drugs in Treatment of Certain Types 
of Cerebral Vascular Disease 


C. H. Millikan, R. G. Siekert, J. P. Whisnant 

and R. M. Shick, Rochester, Minnesota 
Present Status of Surgical Therapy for Extra- 
pyramidal Disorders 

H. Houston Merritt, New York City 


Business Session 11:30 a.m. 
Walter O. Klingman, presiding 


THURSDAY, APRIL 26, 1956 


Afternoon Session 2:00 p.m. 


Chairman: Joe R. Brown, Rochester, Minnesota 
Secretary: James A. Bastron, Rochester, Min- 
nesota 


Neurologic Sequelae Following Cardiac Arrest 
Hugh E. Stephenson, Columbia, Missouri 


Progressive Muscular Atrophy Secondary to 
Hyperfunctioning Pancreatic Adenoma 
Donald W. Mulder, James A. Bastron and 
Edward H. Lambert, Rochester, Minnesota 
Changes in the Glycoproteins of the Cerebro- 
spinal Fluid in Neurologic Diseases 
R. R. Apostol, E. Roboz, W. C. Hess and 
F. M. Forster, Washington, D.C. 
The Central Nervous System in Carbon Tetra- 
chloride Intoxication 
Maynard M. Cohen, Minneapolis, Minnesota 
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Centrencephalic ey: Genetic and Electro- 
encephalographic Studies 
. D. Metrakos and Katherine Metrakos, 
Montreal, Canada 


Retinal Artery Pressure Measurements in the 
Diagnosis of Cerebral Vascular Disease Caused 
by Occlusion of the Internal Carotid Artery 
Albert Heyman, Herbert R. Karp and Byron 
M. Bloor, Durham, North Carolina 
Lipemia in Experimental Allergic Encephalo- 
myelitis 
Elizabeth Roboz, Marian W. Kies, Norman P. 
Goldstein and Joseph B. Murphy, Washing- 
ton, D.C. 


Effect of Metabolic and Electrolyte Disturbance 
upon the Human Electroencephalogram 
Peter Kellaway, F. J. Moore and H. Conn, 
Houston, Texas 


THURSDAY, APRIL 26, 1956 
Evening Session 8:00 p.m. 


A SYMPOSIUM OF INQUIRY 
What We Need to Know About the Pyramidal 
System 

This is a prepared two-hour discussion by 
four eminent scientists, designed to summarize 
knowledge of the pyramidal system and empha- 
size the areas where more research is needed. 
Written questions from the floor will be encour- 
aged and answered by the panel. Speakers 
will be: 

A. M. Lassek—Anatomy 

Clinton Woolsey—Physiology 

Benjamin Boshes—Clinical Neurology 

A. Earl Walker — Clinical Neurophysiology 

and Neurosurgery 

This is the second symposium of inquiry 
sponsored by the research committee of the 
American Academy of Neurology. It is intend- 
ed to stimulate thinking and provoke research 
ideas. 


FRIDAY, APRIL 27, 1956 


Morning Session 9:00 a.m. 
Chairman: Ephraim Roseman, Louisville, Ken- 
tucky 
Secretary: Richard C. Turrell, Louisville, Ken- 
tucky 
Laughter in Epilepsy 

Ralph Druckman and Dora Chao, Houston, 
Texas 


Aphasia in Children, Diagnosis and Therapy 
Frank R. Kleffner and Mildred A. McGinnis, 
St. Louis, Missouri 

Electrophysiologic Study of a Case of Tay-Sachs 

Disease 
Frank Morrell and Fernando Torres, Minne- 
apolis, Minnesota 

Use of Miltown in Convulsive and Related Dis- 

orders 
M. A. Perlstein, Chicago, Illinois 


Psychomotor Seizures in Childhood 


Gilbert H. Glaser and Morris S. Dixon, New 
Haven, Connecticut 


ech in Patients with Infantile 


and 
egia Before and After Left Hemispher- 


Hemip 

ectomy 
Robert Goldstein, Allan C. Goodman and 
Robert B. King, St. Louis, Missouri 

Some Problems in the Pathology of Mental 

Deficiency with Microcephaly 
Orville T. Bailey and John S. Woodard, In- 
dianapolis, Indiana 

Business Session 11:30 a.m. 

Walter O. Klingman, presiding 


FRIDAY, APRIL 27, 1956 


Afternoon Session 2:00 p.m. 

Chairman: A. Theodore Steegmann, Kansas 
City, Kansas 

Secretary: John A. Segerson, Topeka, Kansas 


Ultrasound in Neurology 
William J. Fry, Urbana, Illinois 


Psychic Seizures 
Ernst A. Rodin, Ann Arbor, Michigan 


Cingulate Gyrus Seizures 
O. J. Andy and R. McChinn, Jackson, Missis- 
sippi 
Variations in Consciousness Produced by Stim- 
ulation of Areas of the Reticular Substance of 
the Unanesthetized Rhesus Monkey 


Lorne D. Proctor, Robert S. Knighton and 
John A. Churchill, Detroit, Michigan 


The Structural Spread of Cortically Induced 
Epileptic Discharge 
A. E. Walker and G. F. Poggio, Baltimore, 
Maryland, and O. J. Andy, Jackson, Missis- 
sippi 
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Movements of the Face and Jaw During Epi- 
leptiform Discharge in the Temporal Regions 
Maitland Baldwin, Laurence L. Frost and 
Charles D. Wood, Bethesda, Maryland 
Complications of Cerebral Arteriography in 325 
Cases 


David R. Coddon and Howard P. Krieger, 
New York City 


Some Cerebellocerebral Functional Relation- 
ships 
Ray S. Snider, Chicago, Illinois 


SATURDAY, APRIL 28, 1956 


Morning Session 9:00 a.m. 
Chairman: Russell N. DeJong, Ann Arbor, 
Michigan 
Secretary: William W. Anderson, Ann Arbor, 
Michigan 
Recognition and Management of Intracranial 
Sepsis 
Simon Horenstein and Nelson Xavier, Bos- 
ton, Massachusetts 


Epilepsy and Life Insurance 
Alex J. Arieff, Chicago, Illinois 


Otitic Hydrocephalus 

Sir Charles Symonds, London, England 
Palatal Myoclonus 

Christian Herrmann, Jr., Paul H. Crandall 


and Harry C. H. Fang, Los Angeles, Cali- 
fornia 


Subarachnoid Hemorrhage: Clinical and Thera- 
peutic Factors Affecting Prognosis 
Louis L. Tureen, James F. Sullivan and Jo- 
seph F. Raleigh, St. Louis, Missouri 


Pathologic Considerations in Internal Carotid 
Occlusion 


Richard G. Berry and Bernard J. Alpers, 
Philadelphia, Pennsylvania. 


Shift to Older Age Distribution in Parkinson’s 
Disease. A Report on 1000 Patients Covering 
the Past Decade from Three Centers 
Robert S. Schwab, Boston, Massachusetts, 
Lewis Doshay, New York City, Hugh Gar- 
land and Peter Bradshaw, Leeds, England, 
Eleanore Garvey, Boston, Massachusetts, and 
Betty Crawford, New York City 


Large Intracranial Aneurysm Producing Panhy- 

popituitarism and Frontal Lobe Syndrome 
Philip G. Gallagher, Joseph Dorsey, Mario 
Stefanini and Joseph Looney, Boston, Massa- 
chusetts 


The Cerebroautonomic and Myographic Changes 
Accompanying Induced Seizures 


Jack M. Mosier, Philip White, Phyllis Grant, 
John E. Fisher and Richard Taylor, New 
Castle, Indiana 


Further Observations on Craniovascular Studies 


Percy Brazil and Arnold P. Friedman, New 
York City 


READ BY TITLE 


Cystericerosis of the Central Nervous System 


Fernando Cabieses and Raul Jeri, Lima, 
Peru 


Acetylcholinesterase Activity in the Cochlea 
J. A. Churchill and H. F. Schuknecht, De- 
troit, Michigan 


Changes Produced in the Central Nervous Sys- 
tem of Suckling Mice and Hamsters by 
Inoculation of the Serum and Cerebrospinal 
Fluid of Acute Multiple Sclerosis 


T. Lehoczky, M. Lehoczky and E. Molnar, 
Budapest, Hungary 
Anisocoria: Diagnosis and Clinical Significance 
of Pupillary Inequality 
Otto Lowenstein, New York City 


Definition of the Amyotrophic Lateral Sclerosis 
Syndrome 


Edward P. Roemer, Madisen, Wisconsin 


The Convulsive State and Schizophrenia 
M. P. Rosenblum, Lyons, New Jersey 


Facial Paralysis in Poliomyelitis 


Irving C. Sherman and S. J. Kimelblot, Chi- 
cago, Illinois 


Disseminated Sclerosis. A Survey of Cases of 
Disseminated Sclerosis in the Kingston Area 


Denis White, Kingston, Ontario 


ScrENTIFIC PROGRAM COMMITTEE 
James L. O’Leary, Chairman 
Louis Boshes 
Thomas W. Farmer 
Benedict Nagler 
Augustus S. Rose 
Robert A. Utterback 
A. R. Vonderahe 


BOOK 


Brain Mechanisms in Diachrome 
Wendell S. Krieg. 1955. Evanston, Illi- 
nois: Brain Books. 188 pages. $7.00. 


Tuis rather small book contains, in relation 
to its size, a very complete description of 
the structural organization and functional 
pattern of the nervous system. Three-dimen- 
sional illustrations are utilized constantly. 
The feature of the book is the reconstruc- 
tion of the brain in diachrome, printed on 
sheets of transparent cellulose acetate as a 
separate fascicle. This consists of six double 
sheets, the two sides of each depicting one 
group of structures as seen from the medial 
and one from the lateral view. The colors 
are remarkably brilliant, varied, and well 
reproduced. The author hopes that the work 
may present the structure and function of 
the brain to students in psychology, nurses, 
technicians, or may be useful as a supple- 
mentary reference to medical students and 
practicing physicians. In spite of the clarity 


Surgery of the Sympathetic 
Alexander Lee McGregor. 1955. Bristol: 
John Wright and Sons, Ltd. 192 pages. 
$7.00. 


THE TITLE OF THIS BOOK gives a clue to its 
context and literary style. It is a terse, 
informal presentation of the general prob- 
lems requiring surgery of the sympathetic 
nervous system with emphasis on the sur- 
gical anatomy and technic. 
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of the style, teaching commentary would 
have to be supplied to some of these 
groups at least. It is a worthwhile acqui- 
sition to the library of any neurologist and, 
like the other works of the author, repre- 
sents an artistic and literary achievement 
which may well place it among collectors’ 
items in the future. 


The author includes an introduction to 
the embryology of the human brain and to 
comparative neuroanatomy. In this connec- 
tion it is gratifying to see that a descrip- 
tion of a salamander brain is given, a trib- 
ute to Johnson, Herrick, and Coghill, who, 
as founding fathers of the American School 
of Comparative Neurology, utilized this in- 
digenous amphibian for so much of their 
investigative work. 

This book is distributed only on direct 
prepaid order to the publisher. The price 
is $7.00 singly, or $6.00 when ten or more 
are ordered. 

A. R. V. 


After a description of the topographic 
anatomy of the autonomic nervous system, 
the author proceeds to discuss the various 
syndromes of the extremities and trunk for 
which sympathectomy has been advocated. 
The clinical pictures depicted follow strictly 
orthodox patterns. The different operations 
upon the sympathetic nervous system are 
outlined with considerable emphasis on the 
surgical anatomy — a feature which younger 
surgeons will appreciate. Finally, essential 
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hypertension — a subject in which the au- 
thor has had considerable experience — is 
discussed from the standpoint of diagnosis, 
prognostic factors, and indications for sym- 
pathetic surgery. The chapters on this sub- 
ject are based to a large extent upon the 
author's personal experience and are the 
most interesting in the book. 

Numerous line drawings illustrate the 
anatomy and surgical technic; some comple- 
ment the text admirably. A list of references 
and an adequate index are included. 

Most readers would agree with the author 
that the sympathetic nervous system is im- 


Neurovascular Hila of Limb Muscles 
James Couper Brash. 1955. Baltimore: 
Williams and Wilkins Co. 100 pages. 
$7.00. 

Tuts is a gross anatomic study undertaken 
to determine the extent to which the prin- 
cipal blood supply of the limb muscles is 
associated with nerves, that is, the constancy 
or otherwise of a definite “neurovascular 
hilum.” From a clinical standpoint, the 
data are applicable in the diagnosis and 
treatment of peripheral nerve and vascular 
injuries. 


Receptors and Sensory Perception 
Ragnar Granit. 1955. New Haven: Yale 
University Press. 369 pages. $5.00. 

Tuis well written, but by no means exhaus- 

tive, treatise deals with the newer aspects 

of the neurophysiologic research of sensory 
functions as far as they have been obtained 
by electrophysiologic methods. The results 
of the study of the activity of the retina (in- 
cluding the retinogram) and of investiga- 


mensely complex, but few would concur, 
even after reading the monograph, that it 
is “as regards its practical applications . . . 
an essentially simple structure.” Perhaps the 
author's thesis that there are very few “sym- 
pathetic operations,” so they should be 
standardized and simplified, has some va- 
lidity. Such standard operations may allow 
a more detailed and meaningful analysis of 
the limitations and end results of sympa- 
thetic surgery. Young surgeons will find in 
this volume hints which will be helpful at 
the operating table, but to the neurologist 
and internist the book has a limited appeal. 

A. E. W. 


The work is based on careful observations 
made in the dissecting room and checked 
against the findings of other principal inves- 
tigators. These data are presented in care- 
fully drawn illustrations; a complete table 
of the levels of nerve entry for all limb 
muscles provides a valuable summary of the 
details. 

This book has much merit. Anatomic texts 
generally fail to locate the sites and places 
of entry of neurovascular structures into 
muscles. This monograph supplies the in- 
formation graphically and precisely. 

A. R. V. 


tions on muscle spindles are emphasized. 
Discussion of the spontaneous activity of 
sense organs and of the role of the central 
nervous system in controlling peripheral 
sense organs is particularly interesting. The 
book is beautifully printed and is recom- 
mended to neurologists who wish to read 
an authoritative account of present day 
ideas and results of neurophysiologic re- 
search. 

E. G. 
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Clinical Neurosurgery 

Proceedings of the 1954 Congress of Neu- 
rological Surgeons. 1955. Baltimore: The 
Williams & Wilkins Company. 173 pages. 
$6.75. 


AT THEIR annual meeting December 4 
and 5, 1954, the Congress of Neurological 
Surgeons invited as guest of honor Dr. Ken- 
neth G. McKenzie, “one of the philosophers 
in neurological surgery and perhaps the 
most thoughtful man in the field on the 
North American continent.” The proceed- 
ings of this meeting contain Dr. McKenzie’s 
addresses on intracranial astrocytomas, 
acoustic neuroma, surgical treatment of 
spasmodic torticollis, Méniére’s syndrome, 
and trigeminal tractotomy. The last half of 
the book contains symposia on “Cervical 
Trauma” and “Medicolegal Aspects of Head 
Injury.” 


In Dr. McKenzie’s dissertations is much 


NEUROLOGY 


practical advice for the neurosurgeon, which 
can be read with profit and interest by the 
neurologist. The viewpoints presented upon 
the various subjects are founded upon care- 
ful observations made over many years. 


The symposia complement the clinical 
lectures, bringing forth the most recent 
advances and sometimes controversial views 
on the two subjects. While neither sympo- 
sium constitutes a complete discussion of 
the topic, a great deal of excellent material 
is presented. 

The text material is accompanied by well 
produced illustrations. A short but adequate 
index is appended. 

This second volume of the Congress of 
Neurological Surgeons will be of much val- 
ue to the practicing surgeon but should be 
read by all neurologists who desire to keep 
up with changing neurosurgical opinions, 
concepts, and practices. 


@ Experiments upon the medulla oblongata, to decide if the crossing of the 
conductors of sensitive impressions, coming from the trunk and limbs, has 
taken place before they reach this organ or not, cannot give positive results, 
because the reflex movements are so energetic after a section of a lateral half 
of this nervous centre, that it is very difficult to know the degree of sensibility. 
But pathological facts, observed in man, will settle the question, as we shall 
show in another lecture. We have not, however, to regret that experiments on 
the medulla oblongata are useless, as it seems that the question of the decus- 
sation of the conductors of sensitive impressions, as far as the trunk and limbs 
are concerned, is clearly solved by the experiments on the spinal cord. 

C. E. Brown-Séquard in Lectures on the Physiology and 

Pathology of the Central Nervous System, published in 1860. 


A. E. W. 
Ee 
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THE MILTOWN MOLECULE 


Two articles in the April 30th issue of The Journal of the AMA? report on... 


an entirely new type of tranquilizer 
with muscle relaxant action—orally effective in 


ANXIETY, TENSION 
and MENTAL STRESS 


no autonomic side effects—well tolerated 
selectively affects the thalamus 
not related to reserpine or other tranquilizers 


not habit forming, effective within 30 minutes 
for a period of 6 hours 


supplied in 400 mg. tablets. Usual dose: 
1 or 2 tablets—3 times a day 


1. Selling, L. S.: J.A.M.A. 157: 1594, 1955. 2. Borrus, J. C.: J.A.M.A. 157: 1596, 1955. 


Miltown 


the original meprobamate—2-methyl-2-n-propyl-1,3-propanediol dicarbamate —U. S. Patent 2,724,720 


DISCOVERED AND INTRODUCED by Wallace Laboratories, New Brunswick, N. J. Wy) 
Literature and Samples Available On Request A ® 
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FOUNDED 1879 


RING SANATORIUM 


Eight miles from Boston 
For the study, care and treatment of emotional, mental, personality 
and habit disorders. 


On a foundation of dynamic psychotherapy all other recognized thera- 
pies are used as indicated. 


Cottage accommodations meet varied individual needs. Limited facili- 
ties for the continued care of progressive disorders requiring medical, 
psychiatric, or neurological supervision. 


Full resident and associate staff. | Courtesy privileges to qualified physicians. 


BENJAMIN Simon, M.D. Cuar_es E. Wuire, M.D. 
Director Assistant Director 
Arlington Heights, Massachusetts Telephone Mission 8-0081 


New, Potent 
Ataractic Drug 
for the Management 
of the Acutely 
Agitated Patient 
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N EW S | F TT FR AMERICAN ACADEMY OF NEUROLOGY 


Walter O. Klingman, President 

Francis M. Forster, President-Elect 

Augustus S. Rose, Vice-President MARCH, 1956 
Thomas W. Farmer, Secretary 

Joseph L. Whelan, Treasurer 


Conference on Training One hundred and twenty-five clinical 
In Clinical Neurology neurology training program directors, 
prospective program directors, medical 
school deans, and medical educators have been invited to 
participate in a conference on training in clinical neurology 
(April 23) at the Jefferson Hotel, St. Louis, prior to the 
annual Academy meeting (April 26-28). The conference is being 
sponsored by the Neurology Training Grant Committee of the 
National Institute of Neurological Diseases and Blindness. Its 
purpose is to present the objectives and policies of the NINDB 
Graduate Medical Training Grant Program and to provide an oppor- 
tunity for group discussion of problems encountered in the 
training of neurologists (see December 1955 Newsletter).... The 
morning (9:00 to 11:50 a.m.) program will open with introductory 
remarks by A. B. Baker, chairman of the NINDB Neurology Training 
Grant Committee, followed by presentations and discussions: 
Needs in the Field of Neurology (Pearce Bailey), Accomplishments 
of the Neurology Training Grant Program (Russell N. DeJong), 
Influence of Graduate Training Programs in Neurology on Under- 
graduate Medical Training (Francis M. Forster), and Adminis- 
tration of the Graduate Medical Training Program in Neurology, 
showing how to apply for a grant, use of funds, and methods of 
review of applications (Gordon H. Seger, Chief, Extramural 
Programs, NINDB). The afternoon session (2:00 to 5:00 p.m.) 
will highlight a panel discussion on problems encountered in 
neurologic education, with A. B. Baker serving as moderator. 


New AAN Members Twenty-one distinguished foreign neurologists 
From Abroad have been elected to honorary-corresponding 
membership in the AAN: Dr. Roman Arana- 
Iniguez (Uruguay), Dr. Ludo van Bogaert (Belgium), Prof. F. 
Bremer (Belgium), Prof. Vita Maria Buscaino (Italy), Dr. Jacob 
Chandy (India), Dr. Humberto Fernandez-Moran (Venezuela), Prof. 
Dr. E. Frauchiger (Switzerland), Prof. Henri Gastaut (France), 
Dr. Youssif H. Guinena (Egypt), Dr. L. Halpern (Israel), Prof. 
H. Hoff (Austria), Prof. Seizo Katsunuma (Japan), Prof. P. 
D'Almeida Lima (Portugal), Dr. Manuel de Rojas (Cuba), Prof. Dr. 
G. G. J. Rademaker (Holland), Prof. Sigvald Refsum (Norway), 
Prof. Dr. George Schaltenbrand (Germany), Dr. E. Tchehrazi 
(Iran), Dr. J. 0. Trelles (Peru), Dr. Knud Winther (Denmark), 
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Prof. Dr. Gunnar Wohlfart (Sweden).... The group of honorary-cor- 
responding members, who are distinguished neurologists outside of 
North America, now totals 47, representing 30 countries. 


New AAN Junior Members Recent additions to junior membership 
in the Academy are: Stanley M. Ball, 
Albany, N. Y.; Bernard Cohen, New York City; William E. DeMyer, 
Indianapolis, Ind.; Gilbert S. Frank, Minneapolis, Minn. ; Donald 
George Ives, Ann Arbor, Mich. ; Lowell G. Lubic, Pittsburgh, Pa.; 
Richard W. Naef, Upper Darby, Pa.; Antonio Valdes Rodriguez, 
Ann Arbor, Mich.; Richard L. Roth, Ann Arbor, Mich.; Jose M. 
Segarra, Boston, Mass.; Joseph Shechtman, White Plains, N. Y.... 
Junior membership in the Academy is open to physicians in gradu- 
ate training to become qualified clinical neurologists.... 
Annual dues (one-half of active membership) are $11.00, which 
includes subscription to the Academy's monthly journal, 
NEUROLOGY.... Requests for information or application blanks 
should be forwarded to Mrs. J. C. McKinley, AAN Executive Secre- 
tary, 3501 East 54th Street, Minneapolis 17, Minn. 


New Diplomates At the annual examination of the American Board 
In Neurology of Psychiatry and Neurology held in New York 
City (Dec. 12-13), 18 candidates were certified 
in neurology. The successful candidates are: Gustav Walter 
Anderson, Hartford, Conn. ; Leonard Berg, St. Louis; Malcolm B. 
Carpenter, New York City; Chester F. Cullen, Hartford, Conn. ; 
J. Dana Darnley, Detroit; Thomas Murray Drisland, Albany, N. Y.; 
Daniel Solomon Feldman, Charleston, S. C.; Eli S. Goldensohn, 
New York City; Erwin M. Jacobs, West Hartford, Conn.; Kenneth 
Raymond Magee, Bethesda, Md.; John Thomas McHenry, Buffalo, 
N. Y.; John Stirling Meyer, Boston; Warren E. Porter, Fort Sam 
Houston, Texas; Lewis P. Rowland, New York City; Labe Charles 
Scheinberg, New York City; Walter R. Slade, Jr., Brooklyn; 
Bernard H. Smith, Buffalo; Robert R. J. Strobos, Winston-Salem, 
N. C.... The next Board examination will be held in Philadelphia 
April 15, 16, and 17.... Dr. Frederick P. Moersch, senior con- 
sultant in the section of neurology at the Mayo Clinic and 
professor of neurology in the Mayo Foundation Graduate School, 
University of Minnesota, was elected president of the American 
Board of Psychiatry and Neurology.... 


* * * * * * 


Neurological Center Under the auspices of the President of 
Organized in Venezuela Venezuela, General Marcos Perez Jimenez, 
the Minister of Public Health, Dr. Pedro 
A. Gutierrez Alfaro, and Lewis L. Strauss, chairman of the U. S. 
Atomic Energy Commission, and in the presence of representatives 
of the diplomatic corps and scientific societies, the "pilot 
unit" of the Venezuelan Institute for Neurology and Brain 
Research was opened near Caracas (December 23, 1955). Director 
of the new program is Dr. Humberto Fernandez-Moran, formerly 
assistant professor in cell research at the Karolinska Institute 
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in Stockholm. The inauguration activities dedicated the opening 
of the laboratories for research in nerve ultrastructure, neuro- 
physiology, biochemistry, biomathematics, a library, several 
workshops, and ten residential units for scientific personnel and 
assistants. To be added to the center, which stands 5,000 feet 
above sea level overlooking Caracas and encompasses 1,236 acres, 
is a large unit for neurotropic virus research, a radiation 
laboratory equipped with a nuclear reactor for medical research, 
and a group of buildings to house laboratories in biochemistry, 
biomathematics, experimental pharmacology, as well as a 200-bed 
hospital, designed along lines of the Clinical Center of the 
National Institutes of Health.... Conceived as an international 
research center which will be devoted mainly to fundamental re- 
search in the application of biophysics, biochemistry, and bio- 
mathematics to neurologic problems, the Venezuelan Institute of 
Neurology and Brain Research was founded with an initial grant 
of $1.6 million, which has now been supplemented by a further 
grant of $1.4 million. An agreement with the United States will 
provide the institute technical aid and certain radioactive 
material for medical research.... Information about the 
institute can be obtained through Prof. Humberto Fernandez- 
Moran, Director, Instituto de Venezolano, Neurologia e Investi- 
gaciones Cerebrales, Caracas, Venezuela. 


Importance of Epidemiological Among the recent recommendations 
Studies in Neurology Emphasized of the AAN Committee on Nomencla- 

ture and Biometrics is the urgent 
need for obtaining more accurate statistical data on the 
incidence and geographic distribution of major neurologic dis- 
orders, considered by many as a relatively untapped field in 
neurologic research. To date the only investigations conducted 
have been those in multiple sclerosis and amyotrophic lateral 
sclerosis, which have set a pattern for more extensive surveys 
and resulted in interesting and pertinent findings on the geo- 
graphic distribution and population selectivity of these dis- 
orders that are now being further explored through clinical, 
genetic, laboratory, and etiologic studies. According to Leonard 
B. Kurland, chairman of the AAN Committee on Nomenclature and 
Biometrics, there is a dearth of neurologists concerned with 
epidemiologic research, and the field abounds with unique oppor- 
tunities. For example, physicians who intend to receive commis- 
sions in the Public Health Service should take advantage of this 
opportunity for additional training in clinical neurology and 
epidemiologic methodologies that would serve them well for teach- 
ing and research appointments in the medical centers to which 
they belong. 


New MS Clinic Established The Chicago chapter of the National 
Multiple Sclerosis Society (53 W. 

Jackson Blvd.) announces the opening of a clinic for multiple 

sclerosis patients at St. Luke's Hospital, under the direction 


of Roland P. Mackay, assisted by Donald D. Layton, resident neu- 
rologist at St. Luke's. The clinic will be open on Tuesday 
mornings and on Friday afternoons. Any members of the Chicago 
chapter of the National Multiple Sclerosis Society or patients 
with multiple sclerosis residing within the metropolitan area of 
Chicago may apply for admission after proper medical referral. 


Houston Neurological Society The fourth annual scientific session 
Holds Scientific Session of the Houston Neurological Society 
was held on March 16 and 17 at the 
Texas Medical Center. The sessions, under Dr. Charles A. Carton 
as program chairman, were national in scope. The first day was 
devoted to a symposium on "Brain Mechanisms and Drug Action." 
The program included Neurophysiology of the Reticular System, 
Dr. Robert Livingston, department of anatomy, UCLA; The Effect 
of Drugs on the Reticular System, Dr. Harold E. Himwich, 
Galesburg State Research Hospital, Galesburg, Ill.; The Effect 
of Drugs on Neurons and Synapses, Dr. Amedeo S. Marrazzi, 
clinical research division, Army Chemical Center, Md., and Dr. 
Eva K. Killam, department of anatomy, UCLA; The Effect of Drugs 
on Behavior, Dr. Joseph V. Brady, Walter Reed Army Institute 
of Research; Summary of Day's Activities, Dr. Ralph W. Gerard, 
mental health research division, University of Michigan Hospital, 
Ann Arbor.... The second day was devoted to basic science and 
clinical papers in neurology, neurosurgery, and related 
disciplines. 


Here and There Prof. Dr. G. Schaltenbrand, director of the 

University Neurological Clinic at Wurzburg, 
Germany, is making an extended lecture tour in the U. S., begin- 
ning March 4. The bulk of his lectures will be in the department 
of neurology of the University of California Medical Center (San 
Francisco), but he will also visit many major universities in 
the Pacific Northwest, Southern California, the Midwest, and 
terminate his trip at the AAN meeting in St. Louis and at the 
National Institute of Neurological Diseases and Blindness, 
Bethesda (the end of April).... Prof. Max Nonne, honorary-cor- 
responding member of the Academy and honorary member of the ANA, 
celebrated his 95th birthday on January 13, 1956.... The medical 
faculty of the University of Zurich has established a department 
of neurology. Prof. Fritz Luthy, honorary-corresponding member 
of the Academy, is head of the new department.... Prof. W. 
Bartchi-Rochaix, formerly of the University of Bern, has accepted 
a full-time professorship in neurology at the University of 
Alexandria, Egypt.... Dr. Eduardo De Robertis, Instituto de 
Investigacion de Ciencias Biologicas, Montevideo, Uruguay, gave 
a special seminar on Submicroscopic Morphology and Morphogenesis 
of Retinal Rods, to the NINDB staff on February 3.... 


(Bate, 


r-0. Box 837 CLEARVIEW HOSPITAL 


Kratzville Road 
EVANSVILLE, INDIANA 


A private psychiatric hospital located in the hub of the Tri-State Area (Southern Indiana, 
Kentucky and Illinois). Offering in diagnostic work and treatment procedures — insulin, 
electro stimulation, electro-convulsive, psychotherapy, occupational and recreational ther- 
apy. Out-patient facilities also available for those desiring non-resident care. 


Albert J. Crevello, M.D. Mary F. Hamilton, M.D. 
Diplomate-Medical Director Associate 


BALDPATE, Inc. 


Geo. Fleetwood 2-2131 Georgetown, Mass. 
Located in the hills of Essex County, 30 miles north of Boston 


For the treatment of 
psychoneuroses, personality disorders, psychoses, alcoholism and drug addiction. 


Occupation under a trained therapist, diversions and outdoor activities. 
G. M. Schlomer, Medical Director 
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In 
Parkinsonism 


DETOXICATED 
SCOPOLAMINE 


* 


One-sixth as toxic as Scopola- 
mine’ 
Does not induce tolerance* 


Acts in about half the time 
required by Scopolamine® 


Can be used to supplement 
the effect of other drugs 


* 


Trial supply and information 
on request 


GENO 
SCOPOLAMINE 


1Am. J. Pharm.—117:319-326, 1945. 
2N. Y. State Journal of Medicine 49/1285. 


‘Conference National Academy of Sciences Sept. 


9, 1950. 
* 
LOBICA-DEBRUILLE, INC. 
1841 Broadway 
New York 23, N.Y. 


Products and Seruices... 


The information below was supplied by 
the manufacturers 


MEBROIN AND CHLORPROMAZINE 
EFFECTIVE IN PSYCHOMOTOR EPILEPSY 

Good clinical responses have been obtained 
with a combination of Mebroin (Winthrop Lab- 
oratories, New York City) and chlorpromazine 
in 26 of 31 cases of epilepsy, diagnosed as 
either psychomotor or partial, which had pre- 
viously been very difficult to treat. The com- 
bination was given to the entire group, which 
was followed from a few months to a year. 
Results were gratifying, especially in patients 
with attacks of partial depersonalization lastin 
from a few hours to several weeks over a peri 
of many years. 

No signs of drug toxicity were observed in 
the group. Of the five patients who failed to 
respond, each had persistent fears of being 
damaged or killed by food or drugs. All five 
became frightened as they felt subjective 
changes from the drugs and refused to take 
more. Neurotic and psychotic symptoms are 
common, and in the 31 cases under study, all 
had sought help from physicians over a period 
of years with no improvement. Prior to the 
use of Mebroin and chlorpromazine, other seda- 
tives, anticonvulsant, or combinations had been 
ineffective. 


NEW PACKAGING FOR NOLUDAR 

A new package size of Noludar, a new, gentle 
non-barbiturate sedative-hypnotic, has just been 
announced by Hoffmann-La Roche Inc., Nutley, 
New Jersey. The 200 mé. strength of Noludar 
for insomnia is now available in bottles of 500 
tablets, as well as in bottles of 100 and 1000 
which were previously available. Noludar con- 
tinues to be marketed in 50 mg. tablets for 
daytime tension and in elixir form. 


AIDS TO DIAGNOSIS AND TREATMENT OF 
MYASTHENIA GRAVIS 

A recent clinical report states that, of 300 
persons suspected of having myasthenia gravis 
who were tested with Tensilon (Hoffmann-La 
Roche, Nutley, New Jersey), 110 were proved 
to be suffering from the disease. Unlike nor- 
mal persons or those suffering from diseases 
with similar symptoms, persons with myasthe- 
nia react with a temporary but marked strength- 
ening of the muscles within one minute after 
Tensilon is administered. 

Another Hoffmann-LaRoche product, Mes- 
tinon bromide, used on 165 myasthenia gravis 
patients for as long as 17 months, produced no 
distressing side effects even in large doses. It 
was particularly effective in controlling diffi- 
culty in swallowing. Most of the milder cases 
obtained almost complete relief of symptoms. 
Mestinon provides effective, smooth control of 
myasthenic symptoms without distressing side 
effects or wide fluctuations in the intensity of 
the drug’s action. 
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WHO IS THE GERIATRIC PATIENT 


One out of every three Americans is, or at any moment may 
become, a geriatric patient. More than 50,000,000 men and 
women are now over 45 years old. 


Many of the problems which confront the neurologist to- 
day belong to the field of geriatric medicine. To round out 
the total clinical picture of your patient over 45, it is essen- 
tial to keep abreast of the latest developments in geriatrics. 
For best and most complete coverage of this rapidly grow- 
ing field, read GERIATRICS, the journal devoted to research 
and clinical study of the diseases and processes of aging. 


GERIATRICS, 84 S. 10th St., Minneapolis 3, Minn. 


Enter my subscription for GERIATRICS as indicated below. It is understood that | may cancel this 
within 10 days after receipt of the first issue if | am not fully satisfied. 


[] 1 year 12 issues $8 [1 2 years $12.50 
ie Check enclosed [] Bill me later 
NAME 
ADDRESS 
POSTOFFICE ZONE___. STATE 
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HALL-BROOKE 
An Adive Treatment Hospital 


A licensed private hospital devoted to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. 

A high ratio of staff to patients. 

Large occupational therapy building with a trained staff offers 
complete facilities for crafts, arts and recreation. Full program of 
outdoor activities. 

Each patient is under constant, daily psychiatric and medical 
supervision. 

Located one hour from New York on 120 acres of Connecticut 
countryside. 


HALL-BROOKE 
Greens Farms, Box 31, Conn., Tel.: Westport, CApital 7-5105 


George S. Hughes, M.D. Robert Isenman, M.D. 

Leo H. Berman, M.D. Blanche Glass, M.A. 

Alfred Berl, M.D. Mrs. Heide F. Bernard and 
Louis J. Micheels, M.D. Samuel Bernard, Administrators 


New York Office: 46 East 73rd Street. LEhigh 5-5155 


NOW, 
nT Thea. 3) 


OPENS 
THE DOOR 
to more | 
successful 


psychotherapy ...... CT, 


Ataractic Therapy for NEURO-PSYCHIATRIC CONDITIONS 


psychotic patients treated 


a 
with ‘Serpanray’ a 


manic phase, agitated psychoses and other 


: * Tranquilizes and sedates without affecting alertness or responsiveness 
1) The sedative phase, calm- 
ness and symptomatic im- * Calms hyperactive patients, quiets the noisy, alerts the depressed 
Often precludes electroshock, lusion and barbiturates 
* Non-soporific and well tolerated for prolonged treatment 
* Allows natural sleep 


2) The turbulent phase, patient 
seems worse. 


3) The integrative phase, pa- 
tient regains contact with 
reality. Supplied in 1.0 mg., 2.0 mg., 3.0 mg., 4.0 mg., and 5.0 
mg. compressed, scored TABLETS. Also available in 2 mil. 
AMPULES containing 5.0 mg. or 10.0 mg. for parenteral 
“a and SYRUP, containing 1.0 mg. reserpine 
per 4 ml. 


Write for samples, literature. 
® 


THE CWNBM + 340 CANAL STREET + NEW YORK 13, N.Y. 
CORP. 


Sole Canadian Distributor Winley-Morris Co. 292 Craig St. West Montreal 29, P. Q. 


¥ 
if 
reserpine, ‘Panray’ 
Clinical course of * Clinically proven in schizophrenia, manic depressive psychoses in the 


Lumina! and Luminal Sodium —time-te sted, effective dampers of 
cortical overactivity —contro] emotional turbulence, restlessness and 
hyperirritability promptly and for prolonged periods. 
FOR ORAL USE: 
LUMINAL OVOIDS 
Distinctive Sugar Coated Oval Shaped Tablets 
Easy Color Identification of Dosage Strength 
e “4 grain (yellow) 
e % grain (light green) 
« 11% grains (dark green) 
« LUMINAL ELIXIR (14 grain/teaspoonful) 
FOR PARENTERAL USE: 
LUMINAL SODIUM 
Hypodermic Tablets of 65 mg. (1 grain). 
Ampuls (powder) of 0.13 Gm. ( 2 grains) and 0.32 Gm. (5 grains). 
Ampuls (solution in propylene glycol) of 1 cc.—0.13 Gm. (2 grains) — 
and 2 cc.—0.82 Gm. (5 grains). 
Vials (solution in propylene glycol) of 10 cc., 0.16 Gm. 
(21% grains) per cc. 


THE PIONEER BRAND OF PHENOBARBITAL 
BACKED BY MORE THAN 30 YEARS OF EXPERIENCE 


® 


LABORATORIES 


‘  INIEW YORK 18, N.Y. WINDSOR 


